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SECTI ON 04200

MASONRY
08/ 02

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
basi c designation only.

ACl | NTERNATI ONAL (ACl)

ACl 530.1 (1999) Specifications for Masonry
Structures and Rel ated Commentari es

ACl SP-66 (1994) ACl Detailing Manual

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (2001) Steel Wre, Plain, for Concrete
Rei nf or cenment

ASTM A 153 (2001a) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 167 1999) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 615 (2001b) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM C 62 (2001) Building Brick (Solid Masonry Units
Made from Clay or Shal e)

ASTM C 67 (2002) Sampling and Testing Brick and
Structural Clay Tile

ASTM C 90 (2002) Loadbearing Concrete Masonry Units

ASTM C 91 (2001) Masonry Cenent

ASTM C 94 (2000e2) Ready-M xed Concrete

ASTM C 129 (2001) Nonl oadbearing Concrete Masonry
Units

ASTM C 144 (1999) Aggregate for Masonry Mortar

ASTM C 150 (2002) Portland Cenent

ASTM C 216 (2001a) Facing Brick (Solid Masonry Units

Made from Clay or Shal e)

SECTI ON 04200 Page 4
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ASTM C 270 (2001a) Mortar for Unit Masonry

ASTM C 476 (2001) G out for Masonry

ASTM C 494 (1999ael) Chenical Adm xtures for Concrete

ASTM C 578 (2001) Rigid, Cellular Polystyrene Thernal
I nsul ation

ASTM C 641 (1998e1) Staining Materials in Lightweight

Concrete Aggregates

ASTM C 744 (1999) Prefaced Concrete and Cal ci um
Silicate Masonry Units

ASTM C 780 (2000) Preconstruction and Construction
Eval uation of Mrtars for Plain and
Rei nforced Unit Masonry

ASTM C 1019 (2000b) Sanpling and Testing G out
ASTM C 1072 (2000a) Measurenent of Masonry Fl exural
Bond Strength
ASTM C 1142 (1995; R 2001) Extended Life Mortar for
Unit Masonry
ASTM C 1289 (2001) Faced Rigid Cellular
Pol yi socyanurate Thernmal |nsul ati on Board
ASTM D 2000 (2001) Rubber Products in Autonotive
Appl i cations
ASTM D 2240 (2002) Rubber Property - Duromneter Hardness
ASTM D 2287 (1996; R 2001) Nonrigid Vinyl Chloride

Pol ymer and Copol yner Mol di ng and
Ext rusi on Conpounds

ASTM E 447 (1997) Conpressive Strength of Msonry
Prisms
ASTM E 514 (1990; R 1996el) Water Penetration and

Leakage Through Masonry
1.2 SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs;

Masonry Wor k
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Drawi ngs including plans, elevations, and details of wal
reinforcement; details of reinforcing bars at corners and wal
i ntersections; offsets; tops, bottons, and ends of walls; contro
and expansion joints; lintels; and wall openings. Bar splice
| ocations shall be shown. Bent bars shall be identified on a
bendi ng di agram and shall be referenced and | ocated on the
drawi ngs. Wall dinmensions, bar clearances, and wall openings
greater than one nasonry unit in area shall be shown. No approval

will be given to the shop drawi ngs until the Contractor certifies
that all openings, including those for mechanical and el ectrica
service, are shown. [If, during construction, additional masonry

openi ngs are required, the approved shop draw ngs shall be
resubnitted with the additional openings shown along with the
proposed changes. Location of these additional openings shall be
clearly highlighted. The mninumscale for wall elevations shal
be 1/4 inch per foot. Reinforcement bending details shall conform
to the requirenents of ACl SP-66.
SD- 03 Product Data
Clay or Shale Brick
I nsul ati on
Fl ashing; G RE
Wat er - Repel | ant Admi xture
Manuf acturer's descriptive data
Col d Weat her Installation
Col d weat her construction procedures.
SD- 04 Sanpl es

Concrete Masonry Units (CMW))
Clay or Shale Brick

Col or sanples of three stretcher units and one unit for each
type of special shape. Units shall show the full range of color
and texture. Submt sanple of colored nortar with applicable
masonry unit.

Anchors, Ties, and Bar Positioners

Two of each type used
Expansi on-Joi nt Materials

One pi ece of each type used.

Joi nt Rei nforcenent

One piece of each type used, including corner and wal
i ntersection pieces, showing at |east two cross wres.

I nsul ation
One piece of board type insulation, not |less than 16 by 24 inches

in size, containing the |abel indicating the rated perneance and
R-val ues.

SECTI ON 04200 Page 6



Force Protection Plan Phase Il (Access Control Points) DACA21- 03- R- 0041
Fort Bragg, NC

SD- 05 Design Data

Pre-m xed Mortar
Unit Strength Method

Pre-m xed nortar conposition. Calculations and certifications
of masonry unit and nortar strength.

SD-06 Test Reports

Ef f| orescence Test
Field Testing of Mortar
Field Testing of G out
Prismtests

Masonry Cenent

Test reports froman approved i ndependent |aboratory. Test
reports on a previously tested naterial shall be certified as the
sanme as that proposed for use in this project.

SD-07 Certificates

Clay or Shale Brick

Concrete Masonry Units (CW))
Control Joint Keys

Anchors, Ties, and Bar Positioners
Expansi on-Joi nt Materials

Joi nt Rei nf or cenment

Rei nforcing Steel Bars and Rods
Masonry Cenent

Mortar Col oring

I nsul ati on

Adm xtures for Masonry Mortar
Adm xtures for G out

Certificates of conpliance stating that the materials neet the
speci fied requirenents.

I nsul ati on
Certificate attesting that the pol yurethane or polyisocyanurate
i nsul ation furnished for the project contains recovered naterial,
and showi ng an estimated percent of such recovered naterial.
SD- 08 Manufacturer's Instructions
Masonry Cenent
When masonry cenment is used, submt the manufacturer's printed
i nstructions on proportions of water and aggregates and on m xi ng
to obtain the type of nortar required.
1.3 OM TTED
1.4 DELI VERY, HANDLI NG AND STORAGE
Materials shall be delivered, handled, stored, and protected to avoid

chi ppi ng, breakage, and contact with soil or contam nating material .

SECTI ON 04200 Page 7
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1.4.1 Masonry Units

Concrete masonry units shall be covered or protected fromincl ement

weat her. Store Type Il, concrete nmasonry units at the site for a mni mum
of 28 days for air cured units, 10 days for atnobspheric steam or water
cured units, and 3 days for units cured with steamat a pressure of 120 to
150 psi and at a tenperature of 350 to 365 degrees F for at |east 5 hours.
Prefabricated lintels shall be narked on top sides to show either the
lintel schedul e nunber or the nunmber and size of top and bottom bars.

1.4.2 Rei nforcement, Anchors, and Ties
Steel reinforcing bars, coated anchors, ties, and joint reinforcenent shal
be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of |oose mll scale and rust.

1.4.3 Cenentitious Materials, Sand and Aggregates
Cenentitious and other packaged materials shall be delivered in unopened
containers, plainly marked and | abel ed with manufacturers' nanes and
brands. Cementitious material shall be stored in dry, weathertight
encl osures or be conpletely covered. Cenment shall be handled in a nmanner
that will prevent the inclusion of foreign naterials and danage by water or
danpness. Sand and aggregates shall be stored in a manner to prevent
contam nati on or segregation

1.5 OM TTED

1.6 QUALI TY ASSURANCE

1.6.1 Appear ance
Bricks shall be manufactured at one tinme and fromthe same batch. Bl end
all brick to produce a uniform appearance when installed. An observable
"bandi ng" or "layering" of colors or textures caused by inproperly m xed
brick is unacceptable.

1.6.2 Testi ng
Masonry strength shall be determ ned in accordance with ACI 530.1; submt
test reports on three prisms in accordance with ASTM E 447, Method B
nodi fied as specified in ACl 530.1. The cost of testing shall be paid by
the Contractor.

1.6.3 Spare Vi brat or
Mai ntain at | east one spare vibrator on site at all tines.

1.6.4 Braci ng and Scaf f ol di ng

Provi de braci ng and scaffol di ng necessary for masonry work. Design bracing
to resist wind pressure as required by |local code.

PART 2 PRODUCTS
2.1 OM TTED

2.2 CLAY OR SHALE BRI CK

SECTI ON 04200 Page 8
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Col or range and texture of clay or shale brick shall be as indicated and
shall conformto the approved sanple. Brick shall conformto ASTM C 62;
Grade SWshall be used for brick in contact with earth or grade and for al
exterior work and for all nonvertical surfaces. Gade SWor MNshall be
used in other brickwork. Average dinensions of brick shall be 3-5/8 inches
thick, 2-1/4 inches high, and 8 inches long (standard) or 4 inches thick,
2-2/ 3 inches high, and 8 inches long (nomnal), subject to the tol erances
specified in ASTM C 62. Brick shall be tested for efflorescence. Cay or
shal e brick units shall be delivered factory-blended to provide a uniform
appearance and color range in the conpleted wall.

2.2.1 Solid Clay or Shale Brick

Solid clay or shale brick shall conformto ASTM C 216, Type FBS. Brick
size shall be nodular and the nom nal size of the brick used shall be 3-5/8
i nches thick, 2-1/4 inches high, and 8 inches long (nomnal) or 4 inches
thick, 2-2/3 inches high and 8 inches Iong (nomnal). M ninum conpressive
strength of the brick shall be 1,500 psi.

2.3 OM TTED
2.4 CONCRETE MASONRY UNITS (CWMJ)

Cenent shall have a | ow al kali content and be of one brand. Units shall be
of nmodul ar di nensions and air, water, or steamcured. Exposed surfaces of
units shall be smooth and of uniformtexture. Exterior CMJ shall have

wat er -repel  ant adm xture added duri ng nmanuf act ure.

a. Hollow Load-Bearing Units: ASTM C 90, Type |, made with
i ghtwei ght aggregate. Provide |oad-bearing units for exterior
wal I s, foundation walls, |oad-bearing walls, and shear walls.

b. Hollow Non-Load-Bearing Units: ASTM C 129, Type |I, nade with
i ghtwei ght aggregate. Load-bearing units may be provided in lieu
of non-|oad-bearing units.

2.4.1 Aggr egat es

Li ght wei ght aggregates and bl ends of |ightweight and heavier aggregates in
proportions used in producing the units, shall conply with the foll ow ng
requi renents when tested for stain-producing iron conpounds in accordance
with ASTM C 641: by visual classification nmethod, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification

2.4.2 Ki nds and Shapes

Units shall be nodular in size and shall include closer, janb, header
lintel, and bond beam units and speci al shapes and sizes to conplete the
work as indicated. |n exposed interior nmasonry surfaces, units having a

bul I nose shall be used for vertical external corners except at door

wi ndow, and | ouver janbs. Radius of the bullnose shall be 1 inch. Units
used in exposed masonry surfaces in any one building shall have a uniform
fine to mediumtexture and a uniformcol or

2.4.2.1 Architectural Units

Units shall have patterned face shell. Face shell pattern shall be Sph7
face. Units shall be integrally colored during manufacture. Color shal

SECTI ON 04200 Page 9
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be as indicated. Patterned face shell shall be properly aligned in the
conpl eted wal | .

2.4.3 Fire-Rated CMJ

Concrete masonry units used in fire-rated construction shown on the

drawi ngs shall be of m ninum equival ent thickness for the fire rating

i ndi cated and the correspondi ng type of aggregates indicated in TABLE I
Units containing nore than one of the aggregates listed in TABLE | will be
rated on the aggregate requiring the greater m ninum equival ent thickness
to produce the required fire rating. Construction shall conformto ASTME
119.

TABLE |
FI RE- RATED CONCRETE MASONRY UNI TS
See note (a) bel ow

M ni mum equi val ent thi ckness
inches for fire rating of:

Aggregate Type 4 hours 3 hours 2 hours
Puni ce 4.7 4.0 3.0
Expanded sl ag 5.0 4.2 3.3
Expanded cl ay, shal e, 5.7 4.8 3.7
or slate

Li mest one, scoria, cinders 5.9 5.0 4.0

or unexpanded sl ag
Cal car eous gravel 6.2 5.3 4.2
Siliceous gravel 6.7 5.7 4.5

(a) M nimum equi val ent thickness shall equal net volume as determ ned
in conformance with ASTM C 140 divi ded by the product of the
actual length and height of the face shell of the unit in inches.
Where walls are to receive plaster or be faced with brick, or
otherwi se forman assenbly; the thickness of plaster or brick or
other material in the assenbly will be included in determning the
equi val ent thi ckness.

2.5 PRECAST CONCRETE | TENVS

Trim lintels, copings, splashblocks and door sills shall be factory-nade
units froma plant regularly engaged in produci ng precast concrete units.
Unl ess ot herwi se indicated, concrete shall be 3000 psi m ni mum conform ng
to Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE using 1/2 inch to No. 4
nom nal - si ze coarse aggregate, and mninumrei nforcenent shall be the

rei nforcement required for handling of the units. Cearance of 3/4 inch
shal | be maintai ned between reinforcenent and faces of units. Unless
precast-concrete itens have been subjected during manufacture to

saturat ed-steam pressure of at least 120 psi for at least 5 hours, the
items, after casting, shall be either danp-cured for 24 hours or
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steam cured and shall then be aged under cover for 28 days or |onger
Cast-concrete nenbers wei ghi ng over 80 pounds shall have built-in | oops of
gal vani zed wire or other approved provisions for lifting and anchoring.
Units shall have beds and joints at right angles to the face, with sharp
true arises and shall be cast with drip grooves on the underside where
units overhang walls. Exposed-to-view surfaces shall be free of surface
voi ds, spalls, cracks, and chi pped or broken edges. Precast units
exposed-to-view shall be of uniform appearance and color. Unl ess otherwi se
specified, units shall have a smooth dense finish. Prior to use, each item
shall be wetted and i nspected for crazing. |Items show ng evi dence of
dusting, spalling, crazing, or having surfaces treated with a protective
coating will be rejected.

2.5.1 Onritted
2.5.2 Sills and Copi ngs

Sills and copings shall be cast with washes. Sills for wi ndows having
nmul I ions shall be cast in sections with head joints at nullions and a 1/4
inch allowance for nortar joints. The ends of sills, except a 3/4 inch
wi de margin at exposed surfaces, shall be roughened for bond. Treads of
door sills shall have rounded nosings. Reinforce copings with not |ess
than two No. 4 bars and sills with one No. 4 bar

2.5.3 Onitted
2.5.4 Fl ue Linings and Thi nbl es

ASTM C 315, free fromfractures. Sizes and shapes shall be as indicated.
2.6 STONE | TEMS

Stone for trim sills, lintels, and copings shall be |imestone, sandstone,
or granite, and shall be cut to the design shown. Sandstone shall be
standard grade, buff, gray, or buff brown, with a snoboth finish free from
clay pits and tool marks. G anite shall be a good comrercial grade

buil ding granite of nediumor noderately coarse grain, and a light or
medi um gray or light pink color, with a snpboth machine finish on washes,
4-cut finish on treads, and 6-cut or equival ent nmachi ne finish on other
exposed surfaces. Linmestone shall be standard buff |inestone with a snmooth
machi ne finish free fromtool marks. Lintels, except when supported by a
steel nenber, shall be 4 inches or nore thick fromface to back edge and of
the depth required to support the masonry over the opening. Stone shal
have beds and joints at right angles to the face, with sharp, true arises.
Copings and sills shall be provided with washes, and where overhangi ng the
wal I s, shall have drips cut on the underside.

2.7 Ontted
2.8 MASONRY MORTAR

Type M nortar shall conformto ASTM C 270 and shall be used for foundation
wal l's. Mrtar Type S shall conformto the proportion specification of ASTM
C 270 except Type S cenent-linme nortar proportions shall be 1 part cenent,
1/2 part linme and 4-1/2 parts aggregate. Type S nortar shall be used for
masonry work; except where higher conpressive strength is indicated on
structural drawi ngs. Wen nmasonry cenment ASTM C 91 is used the nmaxi mum air
content shall be limted to 12 percent and performance equal to cenent-linme
nortar shall be verified. Verification of masonry cenment performance shal
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be based on ASTM C 780 and ASTM C 1072. Pointing nortar in showers and

ki tchens shall contain anmmonium stearate, or aluminumtri-stearate, or

cal cium stearate in an amount equal to 3 percent by weight of cenent used.
Cenent shall have a low al kali content and be of one brand. Aggregates
shal |l be from one source.

2.8.1 Adm xtures for Masonry Nortar

In cold weat her, a non-chloride based accel erating adni xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C.

2.8.2 Col ored Mortar

Mortar coloring shall be added to the nmortar used for exposed nmasonry
surfaces to produce a uniformcolor. Quantity of pignent to cenentitious
content of the masonry cenent shall not exceed 5 percent by wei ght; carbon
bl ack shall not exceed 1 percent by weight. Quantity of pignent to
cenentitious content of cenment-line nmix shall not exceed 10 percent by

wei ght, carbon black no nore than 2 percent by weight. Mortar coloring
shall be chemcally inert, of finely ground |ineproof pigment, and

furni shed in accurately pre-nmeasured and packaged units that can be added
to a nmeasured anmount of cement. Conpressive strength of col ored nortar
shal |l equal 1,800 psi.

2.8.3 Omntted
2.8. 4 Cenent

Portl and cenent shall conformto ASTM C 150, Type I, II, or Ill. Masonry
cenent shall conformto ASTM C 91, Type S. Containers shall bear conplete
instructions for proportioning and mxing to obtain the required types of
nortar.

2.8.5 Pre-M xed Mortar
Pre-m xed nortar shall conformto ASTM C 1142, Type RS
2.8.6 Sand and Wt er

Sand shall conformto ASTM C 144. Water shall be clean, potable, and free
from subst ances which coul d adversely affect the nortar.

2.9 WATER- REPELLANT ADM XTURE

Pol ymeric type fornulated to reduce porosity and water transm ssion
Construct panels of nasonry units conformng to ASTM C 744 and nortar which
contain the water-repellant adm xture. When tested in accordance with ASTM
C 1072, such panels shall have flexural strength not |ess than that
specified or indicated. Wen tested in accordance with ASTM E 514, panels
shal | exhibit no water visible on back of test panel and no | eaks through

t he panel after 24 hours, and not nore than 25 percent of wall area shal

be danp after 72 hours.

2.10 GRQUT AND READY- M XED GROUT

Grout shall conformto ASTM C 476, fine. Cenment used in grout shall have a
low al kali content. G out slump shall be between 8 and 10 inches. M nimum
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grout strength shall be 2000 psi in 28 days, as tested by ASTM C 1019.
Grout shall be used subject to the limtations of Table Ill. Proportions
shal |l not be changed and materials with different physical or chenica
characteristics shall not be used in grout for the work unless additiona
evidence is furnished that the grout neets the specified requirenents.
Ready- M xed grout shall conformto ASTM C 94.

2.10.1 Adm xtures for G out

In cold weat her, a non-chloride based accel erating adni xture may be used
subj ect to approval; accel erating adm xture shall be non-corrosive, shal

contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C. In general, air-entrainnent, anti-freeze or chloride adni xtures
shal | not be used except as approved by the Contracting Oficer

2.10.2 G out Barriers

Grout barriers for vertical cores shall consist of fine nesh wire,
fiberglass, or expanded netal.

2.11 ANCHCRS, TIES, AND BAR POSI TI ONERS

Anchors and ties shall be fabricated w thout drips or crinps and shall be
zinc-coated in accordance with ASTM A 153, Cass B-2. Steel wire used for
anchors and ties shall be fabricated fromsteel wire conforming to ASTM A 82.
Anchors and ties shall be sized to provide a mninmumof 5/8 inch nortar
cover fromeither face.

2.11.1 Onitted
2.11.2 Val | Ties

VWal|l ties shall be rectangul ar-shaped or Z-shaped fabricated of 3/16 inch
di ameter zinc-coated steel wire. Rectangular wall ties shall be no Iless
than 4 inches wide. Wall ties may al so be of a continuous type conform ng
to paragraph JO NT REI NFORCEMENT. Adjustable type wall ties, if approved
for use, shall consist of two essentially U shaped el enments fabricated of
3/ 16 inch dianeter zinc-coated steel wire. Adjustable ties shall be of the
double pintle to eye type and shall allow a maxi mum of 1/2 inch
eccentricity between each elenment of the tie. Play between pintle and eye
openi ng shall be not nmore than 1/16 inch. The pintle and eye el enents
shall be formed so that both can be in the sane pl ane.

2.11.3 Ontted
2.11.4  Adjustabl e Anchors

Adj ust abl e anchors shall be 3/16 inch dianmeter steel wre,

triangul ar-shaped. Anchors attached to steel shall be 5/16 inch dianeter
steel bars placed to provide 1/16 inch play between flexible anchors and
structural steel nenbers. Spacers shall be welded to rods and col ums.
Equi val ent wel ded-on steel anchor rods or shapes standard with the

fl exi bl e-anchor manufacturer may be furni shed when approved. Welds shal
be cl eaned and gi ven one coat of zinc-rich touch up paint.

2.11.5 Bar Positioners

Bar positioners, used to prevent displacenent of reinforcing bars during
t he course of construction, shall be factory fabricated from9 gauge stee
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wire or equivalent, and coated with a hot-di p gal vani zed finish. Not nore
than one wire shall cross the cell.

2.12 JO NT REI NFORCEMENT

Joint reinforcenent shall be factory fabricated fromsteel w re conformng
to ASTM A 82, wel ded construction. Tack welding will not be acceptable in
rei nforcement used for wall ties. Wre shall have zinc coating conformng
to ASTM A 153, Class B-2. Al wires shall be a m nimum of 9 gauge.

Rei nf orcenment shall be | adder type design, having one longitudinal wire in
the nortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcenent shall be placed a m nimum of 5/8 inch cover
fromeither face. The distance between crosswi res shall not exceed 16

i nches. Joint reinforcenment for straight runs shall be furnished in flat
sections not less than 10 feet long. Joint reinforcenent shall be provided
with factory forned corners and intersections. |f approved for use, joint
rei nforcement may be furnished with adjustable wall tie features.

2.13 REI NFORCI NG STEEL BARS AND RODS
Rei nforcing steel bars and rods shall conformto ASTM A 615, G ade 60.
2.14 CONTRCOL JO NT KEYS

Control joint keys shall be a factory fabricated solid section of natura

or synthetic rubber (or conbination thereof) conform ng to ASTM D 20000r

pol yvi nyl chloride conformng to ASTM D 2287. The material shall be
resistant to oils and solvents. The control joint key shall be provided
with a solid shear section not |less than 5/8 inchthick and 3/8 inch thick
flanges, with a tolerance of plus or minus 1/16 inch. The control joint
key shall fit neatly, but without forcing, in masonry unit janb sash
grooves. The control joint key shall be flexible at a tenperature of m nus
30 degrees F after five hours exposure, and shall have a duroneter hardness
of not less than 70 when tested in accordance with ASTM D 2240.

2.15 | NSULATI ON
2.15.1 Ri gi d Board-Type Insul ation

Ri gi d board-type insulation shall be extruded pol ystyrene, polyurethane, or
pol yi socyanurate. Polystyrene shall conformto ASTM C 578.

Pol yi socyanurate shall conformto ASTM C 1289, Type |, Cass 1 or 2, faced
with aluminumfoil on both sides of the foam The insulation shall be a
standard product and shall be nmarked with not |ess than the manufacturer's
trademark or name, the specification nunber, the permeance and R-val ues.

2.15.1.1 I nsul ation Thi ckness and Air Space

The cavity space shall allow for a naxi muminsul ation thickness of 1-1/2
i nches, and a mininumair space of 3/4 inch

2.15.1.2 Aged R-Val ue

The insulation shall provide a mininumaged Rvalue of 9 for the overal

t hi ckness. The aged R-val ue shall be deternined at 75 degrees F in
accordance with the appropriate referenced specification. The stated
R-val ue of the insulation shall be certified by an i ndependent testing

| aboratory or certified by an i ndependent Regi stered Professional Engi neer
if tests are conducted in the manufacturer's | aboratory.
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2.15.1.3 Recovered Materi al

Contractor shall comply with EPA requirements in accordance with Section
01670 RECYCLED / RECOVERD MATERI ALS. The pol yuret hane or polyi socyanurate
foam shall have a mininumrecovered nmaterial content 5 percent by wei ght of
the core naterial. Polyisocyanurate foam shall be manufactured with a | ow
CFC bl owi ng agent.

2.15.2 | nsul ati on Adhesi ve

I nsul ati on adhesive shall be specifically prepared to adhere the insulation
to the masonry and, where applicable, to the thru-wall flashing. The
adhesi ve shall not deleteriously affect the insulation, and shall have a
record of satisfactory and proven performance for the conditions under

whi ch to be used.

2.16 EXPANSI ON- JO NT MATERI ALS

Backer rod and seal ant shall be adequate to accombdate joi nt conpression
equal to 50 percent of the width of the joint. The backer rod shall be
conpressi bl e rod stock of polyethylene foam polyurethane foam butyl
rubber foam or other flexible, nonabsorptive material as recomended by
the seal ant manufacturer. Sealant shall conformto Section 07900AJO NT
SEALI NG

2.17 FLASHI NG

Fl ashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL.
Provi de one of the follow ng types except that the material shall be one
which is not adversely affected by danpproofing nateri al

a. Omntted.

b. Copper or Stainless Steel Flashing: Stainless steel, ASTM A 167,
Type 301, 302, 304, or 316, 0.015 inch thick, No. 2D finish.
Provide with factory-fabricated deformati ons that mechanically
bond flashing agai nst horizontal novenent in all directions.

Def ormati ons shall consist of dinples, diagonal corrugations, or a
conbi nati on of dinples and transverse corrugations.

2.18  WEEP HOLE VENTI LATORS
Weephol e ventilators shall be prefabricated al umi num plastic or wood
bl ocki ng sized to formthe proper size opening in head joints. Provide
al umi num and plastic inserts with grill or screen-type openings designed to
al l ow t he passage of mpoisture fromcavities and to prevent the entrance or

insects. Ventilators shall be sized to match nodul ar construction with a
standard 3/8 inch nortar joint.

PART 3 EXECUTI ON

3.1 PREPARATI ON
Prior to start of work, mamsonry inspector shall verify the applicable
conditions as set forth in ACl 530.1, inspection. The Contracting Oficer

will serve as inspector or will select a masonry inspector

3.1.1 Hot Weat her Install ation
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The foll owi ng precautions shall be taken if masonry is erected when the
anbient air tenperature is nore than 99 degrees F in the shade and the
relative humdity is less than 50 percent or the anbient air tenperature
exceeds 90 degrees F and the wind velocity is nore than 8 nmph. All masonry
materials shall be shaded fromdirect sunlight; nortar beds shall be spread
no nore than 4 feet ahead of masonry; masonry units shall be set within one
m nute of spreading nortar; and after erection, masonry shall be protected
fromdirect exposure to wind and sun for 48 hours.

3.1.2 Col d Weat her Installation

Bef ore erecting masonry when anbi ent tenperature or nean daily air
tenperature falls bel ow 40 degrees F or tenperature of masonry units is
bel ow 40 degrees F, a witten statenent of proposed col d weat her
construction procedures shall be subnmitted for approval. The follow ng
precautions shall be taken during all cold weather erection

3.1. 2.1 Prot ecti on

Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the masonry
is dry to the touch. Sections of masonry deemed frozen and danaged shal

be renobved before continuing construction of those sections.

a. Air Tenmperature 40 to 32 Degrees F. Sand or mxing water shall be
heated to produce nortar tenperatures between 40 and 120 degrees F

b. Air Tenperature 32 to 25 Degrees F. Sand and m xi ng water shal
be heated to produce nortar tenperatures between 40 and 120
degrees F. Tenperature of nortar on boards shall be maintained
above freezing.

c. Air Tenmperature 25 to 20 Degrees F. Sand and m xi ng wat er shal
be heated to provide nortar tenperatures between 40 and 120
degrees F. Tenperature of nortar on boards shall be maintained
above freezing. Sources of heat shall be used on both sides of
wal I s under construction. W ndbreaks shall be enpl oyed when w nd
is in excess of 15 mph.

d. Air Tenmperature 20 Degrees F and bel ow. Sand and m xi ng wat er
shal |l be heated to provide nortar tenperatures between 40 and 120
degrees F. Enclosure and auxiliary heat shall be provided to
mai ntain air tenperature above 32 degrees F. Tenperature of units
when |l aid shall not be |less than 20 degrees F

3.1.2.2 Conpl et ed Masonry and Masonry Not Bei ng Wrked On
a. Mean daily air tenperature 40 to 32 degrees F. Masonry shall be
protected fromrain or snow for 24 hours by covering with

weat her -resi sti ve nenbr ane.

b. Mean daily air tenperature 32 to 25 degrees F. Masonry shall be
conpletely covered with weat her-resi stant nenbrane for 24 hours.

c. Mean Daily Air Tenperature 25 to 20 degrees F. Masonry shall be

conpletely covered with insulating blankets or equally protected
for 24 hours.
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d. Mean Daily Tenperature 20 degrees F and Bel ow. Masonry
tenperature shall be maintained above 32 degrees F for 24 hours by
encl osure and suppl enentary heat, by electric heating bl ankets,

i nfrared heat |anps, or other approved nethods.

3.1.3 St ai ns

Prot ect exposed surfaces fromnortar and other stains. Wen nortar joints
are tooled, renmove nortar from exposed surfaces with fiber brushes and
wooden paddles. Protect base of walls from splash stains by covering

adj acent ground with sand, sawdust, or polyethyl ene.

3.1. 4 Loads

Do not apply uniformloads for at |east 12 hours or concentrated | oads for
at least 72 hours after masonry is constructed. Provide tenporary bracing
as required.

3.1.5 Sur f aces

Surfaces on which masonry is to be placed shall be cleaned of |aitance,
dust, dirt, oil, organic matter, or other foreign materials and shall be
slightly roughened to provide a surface texture with a depth of at | east
1/8 inch. Sandbl asting shall be used, if necessary, to renpve |aitance
frompores and to expose the aggregate.

3.2 LAYl NG MASONRY UNI TS

Coordi nate masonry work with the work of other trades to acconmpdate
built-in items and to avoid cutting and patching. Msonry units shall be
laid in running bond pattern. Facing courses shall be |evel with back-up
courses, unless the use of adjustable ties has been approved in which case
the tol erances shall be plus or mnus 1/2 inch. Each unit shall be
adjusted to its final position while nortar is still soft and plastic.
Units that have been disturbed after the nortar has stiffened shall be
renoved, cleaned, and relaid with fresh nortar. Air spaces, cavities,
chases, expansion joints, and spaces to be grouted shall be kept free from
nortar and other debris. Units used in exposed masonry surfaces shall be
sel ected fromthose having the | east anount of chipped edges or other

i mperfections detracting fromthe appearance of the finished work.

Vertical joints shall be kept plunmb. Units being laid and surfaces to
receive units shall be free of water filmand frost. Solid units shall be
laid in a nonfurrowed full bed of nortar. Mortar for veneer wthes shal
be bevel ed and sl oped toward the center of the wthe fromthe cavity side.
Units shall be shoved into place so that the vertical joints are tight.
Vertical joints of brick and the vertical face shells of concrete nasonry
units, except where indicated at control, expansion, and isolation joints,

shal |l be conpletely filled with nortar. Mortar will be pernitted to
protrude up to 1/2 inch into the space or cells to be grouted. Means shal
be provided to prevent nortar fromdropping into the space below. In

doubl e wythe construction, the inner wthe nay be brought up not nore than
16 i nches ahead of the outer wthe. Collar joints shall be filled with
nmortar or grout during the laying of the facing wthe, and filling shall
not lag the laying of the facing wthe by nore than 8 inches.

3.2.1 Fornms and Shores

Provi de bracing and scaffolding as required. Design bracing to resist w nd
pressure as required by | ocal codes. Forns and shores shall be
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sufficiently rigid to prevent deflections which nay result in cracking or
ot her damage to supported nmasonry and sufficiently tight to prevent |eakage
of nmortar and grout. Supporting fornms and shores shall not be renpved in

| ess than 10 days.

3.2.2 Rei nforced Concrete Masonry Units Walls

Where vertical reinforcenent occurs, fill cores solid with grout. Lay
units in such a manner as to preserve the unobstructed vertical continuity
of cores to be filled. Enbed the adjacent webs in nortar to prevent

| eakage of grout. Renove nortar fins protruding fromjoints before placing
grout. Mninumclear dinmensions of vertical cores shall be 2 by 3 inches.
Position reinforcing accurately as indicated before placing grout. As
masonry work progresses, secure vertical reinforcing in place at vertica
intervals not to exceed 160 bar dianmeters. Use puddling rod or vibrator to
consolidate the grout. M ninumclear distance between masonry and vertica
rei nforcement shall be not less than 1/2 inch. Unless indicated or

speci fied otherwi se, formsplices by |apping bars not |ess than 40 bar
diameters and wire tying themtogether

3.2.3 Concrete Masonry Units

Units in piers, pilasters, columms, starting courses on footings, solid
foundation walls, lintels, and beans, and where cells are to be filled with
grout shall be full bedded in nortar under both face shells and webs.

Q her units shall be full bedded under both face shells. Head joints shal
be filled solidly with nortar for a distance in fromthe face of the unit
not |less than the thickness of the face shell. Foundation walls bel ow
grade shall be grouted solid. Janb units shall be of the shapes and sizes
to conformwith wall units. Solid units nmay be incorporated in the masonry
wor k where necessary to fill out at corners, gable slopes, and el sewhere as
approved. Double walls shall be stiffened at wall-nounted pl unbing
fixtures by use of strap anchors, two above each fixture and two bel ow each
fixture, located to avoid pipe runs, and extending fromcenter to center of
the double wall. Walls and partitions shall be adequately reinforced for
support of wall-hung plunbing fixtures when chair carriers are not
speci fi ed.

3.2. 4 Clay or Shale Brick Units

Brick facing shall be laid with the better face exposed. Brick shall be
laid in running bond with each course bonded at corners, unless otherw se

i ndi cated. Mbdlded brick shall be laid with the frog side down. Brick that
is cored, recessed, or has other deformations may be used in sills, treads,
sol di er courses, except where deformations will be exposed to view.

3.2.4.1 Wetting of Units

Wetting of clay, shale brick, or hollow brick units having an initial rate
of absorption of nore than 1 gram per nminute per square inch of bed surface
shall be in conformance with ASTM C 67. The nethod of wetting shall ensure
that each unit is nearly saturated but surface dry when laid. Test clay or
shale brick daily on the job, prior to laying, as follows: Using a wax

pencil, draw a circle the size of a quarter on five randomy sel ected
bricks. Apply 20 drops of water with a nedici ne dropper to the surface
within the circle on each brick. |If the average tine that the water is

conpl etely absorbed in the five bricks is less than 1-1/2 minutes, wet
bricks represented by the five bricks tested.
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3.2.4.2 Solid Units

Bed, head, and collar joints shall be conpletely filled with nortar
3.2.4.3 Hol | ow Units

Hol I ow units shall be laid as specified for concrete nmasonry units.
3.2.4. 4 Brick- Faced Walls

For brick-faced walls bond the two wthes in every sixth brick course with
continuous horizontal joint reinforcenment. Provide additional bonding ties
spaced not nore than 3 feet apart around the perineter of and within 12

i nches of all openings.

a. Collar Joints: Fill collar joints solid with nortar as each
course of brick is laid. Do not disturb units in place.

b. Brick Sills: Lay brick on edge, slope, and project not |ess than
1/2 inch beyond the face of the wall to forma wash and drip
Fill all joints solidly with nortar and tool

3.2.4.5 Cavity Walls

Provide a continuous cavity as indicated. Securely tie the two wythes
together with horizontal joint reinforcenent. Bevel nortar beds away from
cavity to prevent projection into cavity when bricks are shoved in place
Keep cavities clear and clean of nortar droppings. At the bottomof cavity
wal I's, in the course i medi ately above the through-wall fl ashing,
tenporarily omt one brick every 4 feet. Wth a hose and clean water, wash
all nortar droppings and debris out of the cavity through the tenporary
openings at |east twice each day nasonry is laid, and nore often when
required to keep the cavities clean. Fill in the openings with bricks and
nortar after the wall is conplete and the cavity has been inspected and
found cl ean. Provide weep hol es of open head joints spaced 24 inches o.c.
wherever the cavity is interrupted at base of wall and vertica

obstructions (e.g. lintels). Cavity face of interior wythe shall be
danpproofed in accordance with Section 07112N Bl TUM NOUS DAMPPROOFI NG

3.2.4.6 Onitted
3.2.4.7 Ontted
3.2.4.8 Bri ck Veneer

Provide a continuous cavity as indicated. Install brick veneer after
sheat hi ng, masonry anchors, and flashing have been installed to the
cold-fornmed steel framing system Care shall be provided to avoid danagi ng
the noisture barrier. Danmaged noisture barrier and flashing shall be
repaired or replaced before brick veneer is installed. Means shall be
provided to keep cavities clean and cl ear of nortar droppings.

3.2.5 Tol er ances

Masonry shall be laid plunmb, true to line, with courses level. Bond
pattern shall be kept plunb throughout. Corners shall be square unless
noted otherwi se. Except for walls constructed of prefaced concrete masonry
units, masonry shall be laid within the follow ng tol erances (plus or m nus
unl ess ot herwi se noted):
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TABLE 11

TOLERANCES

Variation fromthe plunb in the Iines
and surfaces of columms, walls and arises

In adj acent masonry units 1/8 inch
In 10 feet 1/ 4 inch
In 20 feet 3/ 8 inch
In 40 feet or nore 1/2 inch
Variations fromthe plunb for external corners,

expansi on joints, and other conspicuous |ines

In 20 feet 1/4 inch
In 40 feet or nore 1/2 inch
Variations fromthe | evel for exposed lintels,

sills, parapets, horizontal grooves, and ot her

conspi cuous |ines

In 20 feet 1/ 4 inch
In 40 feet or nore 1/ 2 inch
Variation fromlevel for bed joints and top

surfaces of bearing walls

In 10 feet 1/ 4 inch
In 40 feet or nore 1/ 2 inch
Variations from horizontal |ines

In 10 feet 1/ 4 inch
In 20 feet 3/8 inch
In 40 feet or nore 1/2 inch
Variations in cross sectional dinensions of

colums and in thickness of walls

M nus 1/4 inch
Pl us 1/2 inch

3.2.6 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to acconmpdate the
wor k of others, shall be done by masonry mechani cs usi ng power nasonry
saws. Concrete masonry units nay be wet or dry cut. Wet cut units, before
being placed in the work, shall be dried to the same surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the masonry shall be made carefully so that wal
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pl ates, cover plates or escutcheons required by the installation wll
conpl etely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provided above
openi ngs over 12 inches wi de for pipes, ducts, cable trays, and other wal
penetrations, unless steel sleeves are used.

3.2.7 Joi nting
Joints shall be tooled when the nortar is thunbprint hard. Horizontal
joints shall be tooled last. Joints shall be brushed to renove all |oose
and excess nortar. Mrtar joints shall be finished as follows:

3.2.7.1 Fl ush Joints

Joints in conceal ed masonry surfaces and joints at electrical outlet boxes
in wet areas shall be flush cut. Flush cut joints shall be nade by cutting

off the nmortar flush with the face of the wall. Joints in unparged masonry
wal | s bel ow grade shall be pointed tight. Flush joints for architectural
units, such as fluted units, shall conpletely fill both the head and bed
joints.

3.2.7.2 Tool ed Joints

Joints in exposed exterior and interior nmasonry surfaces shall be tool ed
slightly concave. Joints shall be tooled with a jointer slightly |arger
than the joint width so that conplete contact is nade al ong the edges of
the unit. Tooling shall be performed so that the nortar is conpressed and
the joint surface is sealed. Jointer of sufficient length shall be used to
obtain a straight and true nortar joint.

3.2.7.3 Door and W ndow Frame Joints
On the exposed interior side of exterior frames, joints between franes and
abutting masonry walls shall be raked to a depth of 3/8 inch. On the
exterior side of exterior frames, joints between frames and abutting
masonry walls shall be raked to a depth of 3/8 inch

3.2.8 Joint Wdths
Joint widths shall be as foll ows:

3.2.8.1 Concrete Masonry Units
Concrete masonry units shall have 3/8 inch joints.

3.2.8.2 Omtted

3.2.8.3 Brick

Brick joint widths shall be the difference between the actual and nom nal
di mrensions of the brick in either height or |ength.

3.2.9 Enbedded |tens

Spaces around built-in itens shall be filled with nortar. Openings around
flush-nount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other itens required to be built-in shall be enbedded as the masonry work

progresses. Anchors, ties and joint reinforcement shall be fully enbedded
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inthe nortar. Cells receiving anchor bolts and cells of the first course
bel ow bearing plates shall be filled with grout.

3.2.10 Unfi ni shed Wrk

Unfi ni shed work shall be stepped back for joining with new work. Toothing
may not be resorted to. Loose nortar shall be renobved and the exposed
joints shall be thoroughly cleaned before |aying new worKk.

3.2.11 Masonry WVl 1 Intersections

Each course shall be nmasonry bonded at corners and el sewhere as shown.
Masonry wal ls shall be anchored or tied together at corners and

i ntersections with bond beamreinforcenment and prefabricated corner or tee
pi eces of joint reinforcenent as shown.

3.2.12 Partitions

Partitions shall be continuous fromfloor to underside of floor or roof
deck where shown. Openings in firewalls around joists or other structura
menbers shall be filled as indicated or approved. Where suspended ceilings
on both sides of partitions are indicated, the partitions other than those
shown to be continuous may be stopped approximately 4 inches above the
ceiling level. An isolation joint shall be placed in the intersection

bet ween partitions and structural or exterior walls as shown. Cells within
vertical plane of ties shall be filled solid with grout for full height of
partition or solid masonry units may be used. Interior partitions having
masonry walls over 4 inches thick shall be tied together with joint
reinforcement. Partitions containing joint reinforcement shall be provided
with prefabricated pieces at corners and intersections or partitions.

3.3  ANCHORED VENEER CONSTRUCTI ON

The inner and outer wythes shall be conpletely separated by a conti nuous

ai rspace as shown on the drawings. Both the inner and the outer wythes
shall be laid up together except when adjustable joint reinforcenment
assenblies are approved for use. Wen both wthes are not brought up

toget her, through-wall flashings shall be protected from danmage until they
are fully enclosed in the wall. The airspace between the wythes shall be
kept clear and free of nortar droppings by tenmporary wood strips laid on
the wall ties and carefully lifted out before placing the next row of ties.
A coarse gravel or drainage material shall be placed behind the weep hol es
in the cavity to a mininumdepth of 4 inches of coarse aggregate or 10

i nches of drainage nmaterial to keep nortar droppings from pluggi ng the weep
hol es.

3.4  WEEP HOLES

Wher ever through-wall flashing occurs, provide weep holes to drain flashing
to exterior. Wep holes shall be clear round holes not less than 1/4 inch
in diameter at 24 inches o.c. Wep holes shall be provided not nore than
24 inches on centers in nortar joints of the exterior wthe above wal
flashing, over foundations, bond beans, and any other horizontal
interruptions of the cavity. Wep holes shall be constructed using weep
hol e ventilators. Oher approved nethods nay be used for providi ng weep
hol es. Weep hol es shall be kept free of nortar and other obstructions.

3.5 CAVI TY WALLS
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Masonry wyt hes shall be tied together with joint reinforcement or with unit
wal | ties. The facing wthe shall be anchored or tied to the backup at a
maxi mum spaci ng of 16 inches on center vertically and 24 inches on center
hori zontally. Unit ties shall be spaced not over 24 inches on centers

hori zontally, in courses not over 16 inches apart vertically, staggered in
alternate courses. Ties shall be laid not closer than 5/8 inch to either
masonry face. Ties shall not extend through control joints.

3.6 MORTAR

Mortar shall be mixed in a mechanically operated nortar mxer for at |east
3 mnutes, but not nmore than 5 m nutes. Measurenent of ingredients for
nortar shall be by volune. Ingredients not in containers, such as sand,
shal | be accurately measured by the use of neasuring boxes. Water shall be
mxed with the dry ingredients in sufficient anpunt to provide a workable
m xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of | oss of water through evaporation
shal | be retenpered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after mxing shall be discarded.

3.7 REI NFORCI NG STEEL

Rei nf orcenment shall be cl eaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which m ght destroy or reduce its bond prior to
placing grout. Bars with kinks or bends not shown on the draw ngs shal

not be used. Reinforcenent shall be placed prior to grouting. Unless

ot herwi se indicated, vertical wall reinforcenment shall extend to within 2

i nches of tops of walls.

3.7. 1 Posi tioni ng Bars

Vertical bars shall be accurately placed within the cells at the positions
i ndi cated on the drawi ngs. A mninmmclearance of 1/2 inch shall be

mai nt ai ned between the bars and masonry units. M ni num cl earance between
paral |l el bars shall be one diameter of the reinforcenent. Vertica
reinforcing may be held in place using bar positioners |ocated near the
ends of each bar and at internmediate intervals of not nore than 192

di ameters of the reinforcement. Colum and pilaster ties shall be wired in
position around the vertical steel. Ties shall be in contact with the
vertical reinforcenent and shall not be placed in horizontal bed joints.

3.7.2 Splices

Bars shall be |apped a m ni mum of 48 di aneters of the reinforcenent.
Wl ded or mechani cal connections shall devel op at |east 125 percent of the
specified yield strength of the reinforcement.

3.8 JO NT REI NFORCEMENT | NSTALLATI ON
Joint reinforcement shall be installed at 16 i nches on center or as
i ndi cated. Reinforcenent shall be |apped not |less than 6 inches.
Prefabricated sections shall be installed at corners and wal
i ntersections. The longitudinal wires of joint reinforcenent shall be
pl aced to provide not less than 5/8 inch cover to either face of the unit.
3.9 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
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masonry units in walls or partitions supporting plunbing, heating, or other
nmechani cal fixtures, voids at door and w ndow janbs, and other indicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openi ngs. Walls below grade, lintels, and bond beans shall be filled solid
with grout. Units other than open end units nay require grouting each
course to preclude voids in the units. Gout not in place within 1-1/2
hours after water is first added to the batch shall be discarded.
Sufficient time shall be allowed between grout lifts to preclude

di spl acement or cracking of face shells of masonry units. |If blowouts,
flowouts, msalignment, or cracking of face shells should occur during
construction, the wall shall be torn down and rebuilt.

3.9.1 Vertical Grout Barriers for Fully Grouted Walls

Grout barriers shall be provided not nore than 30 feet apart, or as
required, to limt the horizontal flow of grout for each pour

3.9.2 Hori zontal Grout Barriers

G out barriers shall be enbedded in nortar below cells of hollow units
recei ving grout.

3.9.3 Grout Hol es and d eanouts
3.9.3.1 Grout Hol es

Grouting holes shall be provided in slabs, spandrel beans, and ot her

i n-pl ace overhead construction. Holes shall be |ocated over vertica
reinforcing bars or as required to facilitate grout fill in bond beans.
Addi ti onal openings spaced not nore than 16 inches on centers shall be
provi ded where grouting of all hollow unit masonry is indicated. Qpenings
shall not be less than 4 inches in diameter or 3 by 4 inches in horizontal
di mensi ons. Upon conpl etion of grouting operations, grouting holes shal
be plugged and finished to match surroundi ng surfaces.

3.9.3.2 Cl eanouts for Hollow Unit Masonry Construction

Cl eanout hol es shall be provided at the bottom of every pour in cores
contai ning vertical reinforcement when the height of the grout pour exceeds
5 feet. \Were all cells are to be grouted, cleanout courses shall be
constructed using bond beamunits in an inverted position to permt
cleaning of all cells. Ceanout holes shall be provided at a naxi mum
spaci ng of 32 inches where all cells are to be filled with grout. A new
series of cleanouts shall be established if grouting operations are stopped
for nore than 4 hours. deanouts shall not be less than 3 by 4 inch

openi ngs cut fromone face shell. Mnufacturer's standard cutout units nmay
be used at the Contractor's option. C eanout holes shall not be closed
until masonry work, reinforcement, and final cleaning of the grout spaces
have been conpleted and i nspected. For walls which will be exposed to

vi ew, cl eanout holes shall be closed in an approved manner to match
surroundi ng nmasonry.

3.9.4 Grouti ng Equi pnent
3.9.4.1 G out Punps

Punpi ng t hrough al umi numtubes will not be permitted. Punps shall be
operated to produce a continuous stream of grout w thout air pockets,
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segregation, or contam nation. Upon conpletion of each day's punping
waste materials and debris shall be renoved fromthe equi pnent, and
di sposed of outside the masonry.

3.9.4.2 Vi brators

Internal vibrators shall nmmintain a speed of not |ess than 5,000 inpul ses
per mnute when subnerged in the grout. At |east one spare vibrator shal
be mamintained at the site at all times. Vibrators shall be applied at

uni formy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be limted to tine necessary to
produce satisfactory consolidation w thout causing segregation

3.9.5 G out Pl acenent

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed in two-wythe solid unit masonry cavity until nortar
joints have set for at |east 3 days during hot weather and 5 days during
cold danp weather. Grout shall not be placed in hollow unit masonry until
nortar joints have set for at |least 24 hours. Gout shall be placed using
a hand bucket, concrete hopper, or grout punp to conpletely fill the grout
spaces w t hout segregation of the aggregates. Vibrators shall not be
inserted into |lower pours that are in a sem-solidified state. The height
of grout pours and type of grout used shall be limted by the dinensions of
grout spaces as indicated in Table Ill. Lowlift grout nethods nay be used
on pours up to and including 5 feet in height. H gh-lift grout nethods
shal | be used on pours exceeding 5 feet in height.

3.9.5.1 Low Li ft Met hod

Grout shall be placed at a rate that will not cause displacenent of the
masonry due to hydrostatic pressure of the grout. Mrtar protruding nore
than 1/2 inch into the grout space shall be renmpved before begi nning the
grouting operation. Gout pours 12 inches or less in height shall be
consol i dated by mechani cal vibration or by puddling. G out pours over 12
i nches in height shall be consolidated by nmechanical vibration and
reconsol i dated by nechanical vibration after initial water |oss and

settl enent has occurred. Vibrators shall not be inserted into | ower pours
that are in a sem -solidified state. Lowlift grout shall be used subject
to the linmtations of Table I1I1

3.9.5.2 Hgh-Lift Method

Mortar droppings shall be cleaned fromthe bottomof the grout space and
fromreinforcing steel. Mortar protruding nore than 1/4 inch into the
grout space shall be renmpved by dislodging the projections with a rod or
stick as the work progresses. Reinforcing, bolts, and enbedded connecti ons
shall be rigidly held in position before grouting is started. CMJ units
shall not be pre-wetted. Gout, fromthe mxer to the point of deposit in
t he grout space shall be placed as rapidly as practical by punping and

pl aci ng nmet hods which will prevent segregation of the m x and cause a
m ni mum of grout splatter on reinforcing and masonry surfaces not being
i medi ately encased in the grout lift. The individual lifts of grout shal

be linted to 4 feet in height. The first lift of grout shall be placed to
a uniformheight within the pour section and vibrated thoroughly to fill

all voids. This first vibration shall follow imediately behind the
pouring of the grout using an approved nechanical vibrator. After a
waiting period sufficient to pernmit the grout to becone plastic, but before
it has taken any set, the succeeding |lift shall be poured and vibrated 12
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3.

to 18 inches into the preceding lift. |If the placing of the succeedi ng
lift is going to be delayed beyond the period of workability of the
precedi ng, each lift shall be reconsolidated by reworking with a second

vi brator as soon as the grout has taken its settlenent shrinkage. The

wai ting, pouring, and reconsolidation steps shall be repeated until the top
of the pour is reached. The top |ift shall be reconsolidated after the
required waiting period. The high-lift grouting of any section of wal

bet ween vertical grout barriers shall be conpleted to the top of a pour in
one worki ng day unl ess a new series of cleanout holes is established and
the resulting horizontal construction joint cleaned. Hi gh-1ift grout shal
be used subject to the limtations in Table I11.

TABLE 111
POUR HEI GAT AND TYPE OF GROUT FOR VARI QUS GROUT SPACE DI MENSI ONS

M ni mum D mensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (in.) (1,2)
G out Pour
Hei ght G out Grouting Mul tiwyt he Hol | ow uni t
(feet) (4) Type Procedure Masonry (3) Masonry
1 Fi ne Low Lift 3/4 1-1/2 x 2
5 Fi ne Low Lift 2 2 x3
8 Fi ne Hi gh Lift 2 2 x 3
12 Fi ne H gh Lift 2-1/2 2-1/2 x 3
24 Fi ne Hi gh Lift 3 3 x 3
1 Coar se Low Lift 1-1/2 1-1/2 x 3
5 Coar se Low Lift 2 2-1/2 x 3
8 Coar se Hi gh Lift 2 3 x 3
12 Coar se Hi gh Lift 2-1/2 3 x 3
24 Coar se Hi gh Lift 3 3 x 4
Not es:

(1) The actual grout space or cell dinension nust be larger than the
sum of the followi ng itens:
a) The required mni num di mensi ons of total clear areas given in
t he tabl e above;
b) The width of any nortar projections within the space;
c) The horizontal projections of the diameters of the horizonta
reinforcing bars within a cross section of the grout space or cell

(2) The m ni mum di nensions of the total clear areas shall be made up
of one or nore open areas, with at |east one area being 3/4 inch
or greater in wdth.

(3) For grouting spaces between nmasonry wyt hes.

(4) VWhere only cells of hollow nmasonry units containing reinforcenent
are grouted, the maxi mum hei ght of the pour shall not exceed the
di stance between horizontal bond beans.

10 BOND BEAMS
Bond beans shall be filled with grout and reinforced as indicated on the

drawi ngs. Gout barriers shall be installed under bond beamunits to
retain the grout as required. Reinforcement shall be continuous, including
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around corners, except through control joints or expansion joints, unless
ot herwi se indicated on the drawi ngs. Were splices are required for
continuity, reinforcement shall be | apped 48 bar diameters. A mninum

cl earance of 1/2 inch shall be mmintai ned between reinforcenent and
interior faces of units.

3.11 CONTRCL JO NTS

Control joints shall be provided as indicated and shall be constructed by
using nortar to fill the head joint. The vertical nortar joint at contro
joint locations shall be continuous, including through all bond beans.

This shall be acconplished by utilizing half blocks in alternating courses
on each side of the joint. The control joint key shall be interrupted in
courses containing continuous bond beamsteel. In single wthe exterior
masonry walls, the exterior control joints shall be raked to a depth of 3/4
i nch; backer rod and seal ant shall be installed in accordance with Section
07900A JO NT SEALING  Exposed interior control joints shall be raked to a
depth of 1/4 inch. Concealed control joints shall be flush cut.

3.12 OM TTED
3.13 SHELF ANGLES

Shel f angl es shall be adjusted as required to keep the nmasonry |level and at
the proper elevation. Shelf angles shall be gal vani zed. Shelf angles
shal |l be provided in sections not |onger than 10 feet and installed with a
1/4 inch gap between sections. Shelf angles shall be mtered and wel ded at
buil ding corners with each angle not shorter than 4 feet, unless limted by
wal I configuration.

3.14  LINTELS
3.14.1 Masonry Lintels

Masonry lintels shall be constructed with I[intel units filled solid with
grout in all courses and reinforced with a mninmumof two No. 4 bars in the
bottom course unl ess otherw se indicated on the drawings. Linte

rei nforcement shall extend beyond each side of nmasonry opening 40 bar

di ameters or 24 inches, whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 1/2 inch above
the bottominside surface of the lintel unit.

3.14.2 Precast Concrete and Steel Lintels
Precast concrete and steel lintels shall be as shown on the draw ngs.
Lintels shall be set in a full bed of nmortar with faces plunmb and true.
Steel and precast lintels shall have a mninum bearing |length of 8 inches
unl ess ot herwi se indicated on the draw ngs.

3.15 SILLS AND COPI NGS

Sills and copings shall be set in a full bed of nortar with faces plunb and
true.

3.16  ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL
3.16.1 Anchorage to Structural Stee

Anchorage of masonry to the face of concrete colums, beans, or walls shal
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be with dovetail anchors spaced not over 16 inches on centers vertically,
and if applicable, not over 24 inches on centers horizontally.

3.16.2 Anchorage to Structural Stee

Masonry shall be anchored to vertical structural steel framng with
adj ustabl e steel wire anchors spaced not over 16 inches on centers
vertically, and if applicable, not over 24 inches on centers horizontally.

3.17 OM TTED
3.18 I NSULATI ON

Anchored veneer walls shall be insul ated, where shown, by installing
board-type insulation on the cavity side of the inner wthe. Board type
i nsul ation shall be applied directly to the nmasonry or thru-wall flashing
wi t h adhesive. Insulation shall be neatly fitted between obstructions

wi t hout inpaling of insulation on ties or anchors. The insulation shal
be applied in parallel courses with vertical joints breaking nidway over
the course bel ow and shall be applied in noderate contact wi th adjoi ning
units w thout forcing, and shall be cut to fit neatly agai nst adjoining
surfaces.

3.19 OM TTED
3.20 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to
hardeni ng, nmortar and grout daubs or splashings shall be conpletely renoved
frommasonry-unit surfaces that will be exposed or painted. Before
conpletion of the work, defects in joints of masonry to be exposed or

pai nted shall be raked out as necessary, filled with nortar, and tooled to
match existing joints. |Imediately after grout work is conmpleted, scum and
stai ns which have percol ated through the masonry work shall be renoved
using a high pressure streamof water and a stiff bristled brush. Msonry
surfaces shall not be cleaned, other than renoving excess surface nortar,
until nortar in joints has hardened. WMasonry surfaces shall be left clean
free of nmortar daubs, dirt, stain, and discoloration, including scum from
cl eaning operations, and with tight nortar joints throughout. Metal tools
and netal brushes shall not be used for cleaning.

3.20.1 Concrete Masonry Unit and Concrete Brick Surfaces

Exposed concrete masonry unit and concrete brick surfaces shall be
dry-brushed at the end of each day's work and after any required pointing,
using stiff-fiber bristled brushes.

3.20.2 Clay or Shale Brick Surfaces

Exposed clay or shale brick masonry surfaces shall be cleaned as necessary
to obtain surfaces free of stain, dirt, nortar and grout daubs,

ef fl orescence, and discoloration or scum from cl eani ng operations. |f

di scol ored or stained, the method of cleaning shall be changed to assure
that the nasonry surfaces in the structure will not be adversely affected.
The exposed masonry surfaces shall be water-soaked and then cleaned with a
solution proportioned 1/2 cup trisodi um phosphate and 1/2 cup | aundry
detergent to one gallon of water or cleaned with a proprietary masonry

cl eani ng agent specifically recommended for the color and texture by the
clay products manufacturer. The solution shall be applied with stiff fiber
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brushes, followed i nmediately by thorough rinsing with clean water
Proprietary cleaning agents shall be used in conformance with the cl eaning
product manufacturer's printed recommendations. Efflorescence shall be
renoved in conformance with the brick manufacturer's reconmendati ons.

3.21 BEARI NG PLATES

Bearing plates for beanms, joists, joist girders and simlar structura
menbers shall be set to the proper line and el evati on with danp-pack
beddi ng nortar, except where non-shrink grout is indicated. Bedding nortar
and non-shrink grout shall be as specified in Section 03300 CAST-1N- PLACE
STRUCTURAL CONCRETE

3.22 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shal

be covered w th nonstaining waterproof covering or menbrane when work is
not in progress. Covering of the top of the unfinished walls shal

continue until the wall is waterproofed with a conplete roof or parapet
system Covering shall extend a m ninmumof 2 feet down on each side of the
wal I and shall be held securely in place. Before starting or resuning, top
surface of masonry in place shall be cleaned of |oose nortar and foreign
mat eri al

3.23  TEST REPORTS
3.23.1 Field Testing of Mortar

At | east three specinmens of nortar shall be taken each day. A layer of
nortar 1/2 to 5/8 inch thick shall be spread on the nasonry units and
allowed to stand for one minute. The specinens shall then be prepared and
tested for conpressive strength in accordance with ASTM C 780.

3.23.2 Field Testing of G out

Field sampling and testing of grout shall be in accordance with the
appl i cabl e provi sions of ASTM C 1019. A ninimum of three speci nens of
grout per day shall be sanpled and tested. Each specinen shall have a
m ni mum ul ti mate conpressive strength of 2000 psi at 28 days.

3.23.3 Ef f| orescence Test
Brick which will be exposed to weathering shall be tested for
ef florescence. Tests shall be schedul ed far enough in advance of starting
masonry work to permt retesting if necessary. Sanpling and testing shal
conformto the applicable provisions of ASTM C 67. Units meeting the
definition of "effloresced" will be subject to rejection

-- End of Section --
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STRUCTURAL STEEL
07/ 02

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the

basi c designation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC FCD (1995a) Quality Certification Program
Descri ption

Al SC 810 (1989) Erection Bracing of Low Rise
Structural Steel Franes

Al SC 316 (1989) ASD Manual of Steel Construction

Al SC 317 (1992; Errata 1994) Connections

Al SC 326 (1983) Detailing for Steel Construction

Al SC 303 (2000) Steel Buildings and Bridges

Al SC 348 (1985) All owabl e Stress Design

Specification for Structural Joints Using
ASTM A325 or A490 Bolts

Al SC 348 (1988) Load and Resi stance Factor Design
Specifications for Structural Joints Using
ASTM A325 or A490 Bolts

Al SC 335 (1989) Structural Steel Buildings
Al l owabl e Stress Design and Pl astic Design
Al SC S340 (1992) Metric Properties of Structural
Shapes wi th Di nmensi ons According to ASTM
A6M

ASME | NTERNATI ONAL ( ASME)

ASME B46. 1 (1995) Surface Texture, (Surface
Roughness, Wavi ness, and Lay)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 36/ A 36M (1997; Rev. A) Carbon Structural Steel

ASTM A 53 (1999; Rev. B) Pipe, Steel, Black and
Hot - Di pped, Zi nc-Coated Wl ded and Seanl ess
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ASTM A 307 (1997) Carbon Steel Bolts and Studs,
60, 000 psi Tensile Strength

ASTM A 325M (1997) High-Strength Bolts for Structural
Steel Joints (Metric)

ASTM A 325 (1997) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M nimum Tensile
Strength

ASTM A 490 (1997) Heat-Treated Steel Structural
Bolts, 150 ksi M ninmum Tensile Strength

ASTM A 500 (1999) Col d- Forned Wl ded and Seanl ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 501 (1999) Hot-Fornmed Wl ded and Seani ess
Carbon Steel Structural Tubing

ASTM A 563 (1997) Carbon and Alloy Steel Nuts

ASTM A 992/ A 992M (1998e1) Steel for Structural Shapes for

Use in Building Fram ng

ASTM C 827 (1995; R 1997) Change in Height at Early
Ages of Cylindrical Specimens from
Cenentitious M xtures

ASTM C 1107 (1999) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)

ASTM F 436 (1993) Hardened Steel Washers

ASTM F 844 (1998) Washers, Steel, Plain (Flat),

Unhar dened for General Use

ASTM F 959 (1999; Rev. A) Conpressibl e-Washer - Type
Direct Tension Indicators for Use with
Structural Fasteners

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC SP 3 (1995) Power Tool C eaning

SSPC SP 6 (1994) Commercial Blast O eaning

SSPC PA 1 (1991) Shop, Field, and Maintenance
Pai nti ng

1.2 SYSTEM DESCRI PTI ON

Provide the structural steel system including shop prinmer, conplete and
ready for use. Structural steel systens including design, materials,
installation, worknmanship, fabrication, assenbly, erection, inspection,
quality control, and testing shall be provided in accordance with Al SC 316
and Al SC 317 except as nodified in this contract.
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1.3 MODI FI CATI ONS TO REFERENCES
In Al SC 316, Al SC 317, AISC 335, AISC 303, AISC 348, and Al SC S340, except
as nodified in this section, shall be considered a part of Al SC 316 and
Al SC 317 and is referred to in this section as Al SC 316 and Al SC 317.
1.4 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Governnment. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Erection draw ngs, including description of tenporary supports; G
AE

Fabricati on draw ngs, including description of connections; G AE
SD- 03 Product Data
Shop pri ner
Load i ndi cator washers
Include test report for Class B primer.
SD- 06 Test Reports
Cl ass B coating
Bolts, nuts, and washers
Supply the certified manufacturer's mll reports which clearly
show t he applicabl e ASTM nechani cal and chemni cal requirenents
together with the actual test results for the supplied fasteners.
SD-07 Certificates
St eel
Bolts, nuts, and washers
Shop pri mer
Wel di ng el ectrodes and rods
Nonshri nk grout
Al SC Quality Certification
Wel di ng procedures and qualifications
1.5 Al SC QUALI TY CERTI FI CATI ON

Work shall be fabricated in an AISC certified Category Sbd fabrication
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pl ant .

1.6 OM TTED

1.7 QUALI TY ASSURANCE

1.7.1 Drawi ng Requi renents
Submit fabrication drawi ngs for approval prior to fabrication. Prepare in
accordance with Al SC 326, AISC 316 and Al SC 317. Drawi ngs shall not be
reproductions of contract drawings. |Include conplete information for the
fabrication and erection of the structure's conponents, including the
| ocation, type, and size of bolts, welds, menber sizes and | engths,
connection details, blocks, copes, and cuts. Use AWS5 standard wel di ng
symbol s. Shoring and tenporary bracing shall be designed and sealed by a
regi stered professional engineer and submitted for record purposes, wth
cal cul ati ons, as part of the draw ngs.

1.7.2 Certifications

1.7.2.1 Omitted

1.7.2.2 Erection Pl an
Submit for record purposes. |Indicate the sequence of erection, tenporary
shoring and bracing, and a detail ed sequence of wel ding, including each
wel di ng procedure required.

1.7.2.3 Wl di ng Procedures and Qualifications
Prior to welding, submt certification for each wel der stating the type of
wel di ng and positions qualified for, the code and procedure qualified
under, date qualified, and the firmand individual certifying the
qualification tests. |If the qualification date of the welding operator is
nore than one-year old, the welding operator's qualification certificate
shal | be accompanied by a current certificate by the welder attesting to
the fact that he has been engaged in welding since the date of
certification, with no break in welding service greater than 6 nonths.

PART 2 PRODUCTS

2.1 STEEL

2.1.1 Structural Steel
ASTM A 36/ A 36M

2.1.2 Oritted

2.1.3 Oritted

2.1.4 OQOnmtted

2.1.5 Structural Shapes for Use in Building Fram ng
W de flange shapes, ASTM A 992/ A 992M

2.1.6 Structural Steel Tubing
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ASTM A 500, Grade B; ASTM A 501.
2.1.7 Steel Pipe
ASTM A 53, Type E or S, Grade B, weight class STD (Standard).
2.2 BOLTS, NUTS, AND WASHERS
Provide the follow ng unl ess indicated otherw se.
2.2.1 Structural Steel
2.2.1.1 Bolts
ASTM A 325, Type 1. The bolt heads and the nuts of the supplied fasteners
must be marked with the manufacturer's identification mark, the strength
grade and type specified by ASTM specifi cati ons.
2.2.1.2 Nut s
ASTM A 563, Grade and Style for applicable ASTM bolt standard reconmended.
2.2.1.3 Washers

ASTM F 844 washers for ASTM A 307 bolts, and ASTM F 436 washers for ASTM A
325 bolts.

2.2.2 Hi gh-Strength Structural Steel and Structural Steel Tubing
2.2.2.1 Bolts

ASTM A 325, Type 1 ASTM A 490, Type 1 or 2.
2.2.2.2 Nut s

ASTM A 563, Grade and Style as specified in the applicable ASTM bolt
st andar d.

2.2.2.3 Washers

ASTM F 436, plain carbon steel.
2.2.3 Ontted
2.2. 4 Foundati on Anchor age
2.2.4.1 Bol ts

ASTM A 307.
2.2.4.2 Nut s

ASTM A 563, Grade A, hex style.

2.2.4.3 \ashers

ASTM F 844.

2.2.5 Load | ndi cator Washers
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ASTM F 959.
2.2.6 Load Indicator Bolts
ASTM A 325, Type 1 with a nmanufactured notch between the bolt tip and
threads. The bolt shall be designed to react to the opposing rotationa
torques applied by the installation wench, with the bolt tip autonatically
shearing off when the proper tension is obtained.
2.3 STRUCTURAL STEEL ACCESSORI ES
2.3.1 Wel di ng El ectrodes and Rods
AWS D1. 1.
2.3.2 Nonshri nk G out
ASTM C 1107, with no ASTM C 827 shri nkage.
2.3.3 Wl ded Shear Stud Connectors
AWS D1. 1.

2.4 SHOP PRI MER

SSPC Pai nt 20, (zinc-rich primer) Type Il, except provide a Cass B coating
in accordance with Al SC 316 and Al SC 317 for slip critical joints. Prinmer
shall conformto Federal, State, and |ocal VOC regulations. |If flash

rusting occurs, re-clean the surface prior to application of prinmer.
2.5 OM TTED
2.6 OM TTED
2.7 FABRI CATI ON
2.7.1 Mar ki ngs

Prior to erection, menbers shall be identified by a painted erection mark.
Connecting parts assenbled in the shop for reaming holes in field
connections shall be match nmarked with scratch and notch marks. Do not

| ocate erection markings on areas to be welded. Do not |ocate match
markings in areas that will decrease nmenber strength or cause stress
concentrations.

2.7.2 Shop Pri mer

Shop prinme structural steel, except as nodified herein, in accordance with
SSPC PA 1. Do not prine steel surfaces enbedded in concrete, or surfaces
within 0.5 inch of the toe of the welds prior to welding (except surfaces
on which netal decking is to be welded). Slip critical surfaces shall be
primed with a Cass B coating. Prior to assenbly, prime surfaces which
wi Il be conceal ed or inaccessible after assenbly. Do not apply primer in
foggy or rainy weather; when the anbient tenperature is bel ow 45 degrees F
or over 95 degrees F; or when the prinmer nmay be exposed to tenperatures
bel ow 40 degrees F within 48 hours after application, unless approved
otherwi se by the Contracting O ficer.
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2.

7.2.1 C eani ng

SSPC SP 6, except steel exposed in spaces above ceilings, attic spaces,
furred spaces, and chases that will be hidden to view in finished
construction may be cleaned to SSPC SP 3 when recommended by the shop
primer manufacturer. Miintain steel surfaces free fromrust, dirt, oil,
grease, and other contam nants through final assenbly.

.7.2.2 Pri mer

Apply primer to a mnimumdry filmthickness of 2.0 m| except provide the
Class B coating for slip critical joints in accordance with the coating
manuf acturer's recommendati ons. Repair danaged prinmed surfaces with an
addi ti onal coat of prinmer.

PART 3 EXECUTI ON

3.

1 FABRI CATI ON

Fabrication shall be in accordance with the applicable provisions of Al SC
316. Fabrication and assenbly shall be done in the shop to the greatest
extent possible. The fabricating plant shall be certified under the Al SC
FCD for Category sBD structural steelwork. Conpression joints depending on
contact bearing shall have a surface roughness not in excess of 500 micro
i nches as determ ned by ASVE B46.1, and ends shall be square within the
tolerances for mlled ends specified in ASTM A 6. Structural steelwork
except surfaces of steel to be encased in concrete, surfaces to be field
wel ded, surfaces to be fireproofed, and contact surfaces of friction-type
hi gh-strength bolted connections shall be prepared for painting in
accordance with endorsenment "P" of AISC FCD and prined with the specified
pai nt .

.2 | NSTALLATI ON

.3 ERECTI ON

a: FErection of structural steel, except as indicated in itemb.
bel ow, shall be in accordance with the applicable provisions of
Al SC 316. FErection plan shall be reviewed, stanped and seal ed by
a licensed structural engineer.

b. For lowrise structural steel buildings (60 feet tall or |less and
a maxi mum of 2 stories), the erection plan shall conformto Al SC
303 and the structure shall be erected in accordance w t hAl SC 810.

Provide for drainage in structural steel. After final positioning of stee
menbers, provide full bearing under base plates and bearing plates using
nonshrink grout. Place nonshrink grout in accordance with the

manuf acturer's instructions.

.3.1 STORAGE

Material shall be stored out of contact with the ground in such manner and
| ocation as will mninize deterioration.

.4 CONNECTI ONS

Except as nodified in this section, connections not detailed shall be
designed in accordance with Al SC 335. Build connections into existing
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work. Do not tighten anchor bolts set in concrete with inmpact torque
wrenches. Punch, subpunch and ream or drill bolt holes. Bolts, nuts, and
washers shall be clean of dirt and rust, and lubricated i mediately prior
to installation.

3.4.1 Common Grade Bolts

ASTM A 307 bolts shall be tightened to a "snug tight" fit. "Snug tight" is
the tightness that exists when plies in ajoint are in firmcontact. |If
firmcontact of joint plies cannot be obtained with a few inpacts of an

i mpact wench, or the full effort of a man using a spud wench, contact the
Contracting O ficer for further instructions.

3.4.2 Hi gh-Strength Bolts

ASTM A 325 bolts shall be fully tensioned to 70 percent of their m ninmm
tensile strength. Provide |oad indicator bolts or washers in all ASTM A
325M bol ted connections, except provide only |load indicator washers for
slip critical connections. Direct tension indicator tightening, shall be
the only acceptable tightening nethods. Use only direct tension indicator
tightening for slip critical connections. Bolts shall be installed in
connection holes and initially brought to a snug tight fit. After the
initial tightening procedure, bolts shall then be fully tensioned,
progressing fromthe nost rigid part of a connection to the free edges.

3.4.2.1 Installation of Load Indicator Washers (LIW

ASTM F 959. \here possible, the LIWshall be installed under the bolt
head and the nut shall be tightened. |If the LIWis installed adjacent to
the turned el enent, provide a flat ASTM F 436 washer between the LI W and
nut when the nut is turned for tightening, and between the LIWand bolt
head when the bolt head is turned for tightening.

3.5 VELDING
AWS D1.1. Gind exposed welds snooth as indicated. Provide AWS D1.1
qual i fied wel ders, welding operators, and tackers.

The contractor shall develop and subnmit the Wl ding Procedure

Speci fications (WPS) for all welding, including weldi ng done using
prequalified procedures. Prequalified procedures may be subnitted for

i nformati on only; however, procedures that are not prequalified shall be
subm tted for approval

3.5.1 Renoval of Tenporary Welds, Run-Of Plates, and Backing Strips
Renove only from fini shed areas.

3.6  SHOP PRI MER REPAI R
Repair shop priner in accordance with the paint nmanufacturer's
recomendati on for surfaces damaged by handling, transporting, cutting,
wel di ng, or bolting.

3.6.1 Field Primng
Field primng of steel exposed to the weather, or located in building areas
wi t hout HVAC for control of relative humdity. After erection, the field

bolt heads and nuts, field welds, and any abrasions in the shop coat shal
be cl eaned and prined with paint of the same quality as that used for the
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shop coat.
3.7 OMTTED
3.8 FI ELD QUALI TY CONTROL

Performfield tests, and provide |abor, equipnment, and incidentals required
for testing, except that electric power for field tests will be furnished
as set forth in Division 1. The Contracting Oficer shall be notified in
witing of defective welds, bolts, nuts, and washers within 7 working days
of the date of weld inspection.

3.8.1 Welds
3.8.1.1 Vi sual | nspection

AWS D1.1. Furnish the services of AWs-certified welding inspectors for
fabrication and erection inspection and testing and verification

i nspections. Welding inspectors shall visually inspect and nark wel ds,
including fillet weld end returns.

3.8.1.2 Nondestructive Testing

AWS D1.1. Test locations shall be selected by the Contracting Oficer. |If
nore than 20 percent of welds made by a wel der contain defects identified
by testing, then all welds nmade by that wel der shall be tested by

radi ographic or ultrasonic testing, as approved by the Contracting O ficer.
VWen all welds made by an individual welder are required to be tested,
magnetic particle testing shall be used only in areas inaccessible to

ei ther radiographic or ultrasonic testing. Retest defective areas after
repair.

3.8.2 Load I ndi cator Washers
3.8.2.1 Load I ndi cat or Washer Conpression

Load i ndicator washers shall be tested in place to verify that they have
been conpressed sufficiently to provide the 0.015 i nch gap when the | oad

i ndi cator washer is placed under the bolt head and the nut is tightened,
and to provide the 0.005 inch gap when the | oad indicator washer is placed
under the turned el enent, as required by ASTM F 959.

3.8.3 Onitted
3.8.4 Hi gh-Strength Bolts
3.8.4.1 Testing Bolt, Nut, and Washer Assenblies

Test a mnimumof 3 bolt, nut, and washer assenblies fromeach mll
certificate batch in a tension nmeasuring device at the job site prior to

t he begi nning of bolting start-up. Denpbnstrate that the bolts and nuts,
when used together, can devel op tension not |ess than the provisions
specified in AlSC 348, Table 4, depending on bolt size and grade. The bolt
tensi on shall be devel oped by tightening the nut. A representative of the
manuf acturer or supplier shall be present to ensure that the fasteners are
properly used, and to denonstrate that the fastener assenblies supplied
satisfy the specified requirenents.

3.8.4.2 | nspection
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I nspection procedures shall be in accordance with Al SC 348, Section 9.
Confirmand report to the Contracting Officer that the materials neet the
project specification and that they are properly stored. Confirmthat the
fayi ng surfaces have been properly prepared before the connections are
assenbl ed. Observe the specified job site testing and calibration, and
confirmthat the procedure to be used provides the required tension

Moni tor the work to ensure the testing procedures are routinely followed on
joints that are specified to be fully tensioned.

3.8.4.3 Testing

The Governnent has the option to perform nondestructive tests on 5 percent
of the installed bolts to verify conpliance with pre-load bolt tension
requi renents. The nondestructive testing will be done in-place using an
ul trasoni c nmeasuring device or any other device capabl e of determning

i n-place pre-load bolt tension. The test |ocations shall be selected by
the Contracting Officer. |If nore than 10 percent of the bolts tested
contain defects identified by testing, then all bolts used fromthe batch
fromwhich the tested bolts were taken, shall be tested. Retest new bolts
after installation

-- End of Section --
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SECTI ON 05300A

STEEL DECKI NG
01/ 02

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI SG 973 (1996) Col d- Forned Steel Design Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 611 (1997) Structural Steel (SS), Sheet,
Car bon, Col d-Rol | ed

ASTM A 780 (2000) Repair of Damaged and Uncoated
Areas of Hot-Di pped Gal vani zed Coati ngs

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS D1. 3 (1998) Structural Wl ding Code - Sheet
St eel

STEEL DECK | NSTI TUTE (SDI)
SDI DDVD1 (1991) Di aphragm Desi gn Manual
SDI 30 (1995) Design Manual for Conposite Decks,
For m Decks, Roof Decks, and Cel |l ul ar Met al
Fl oor Deck with Electrical Distribution
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 20 (1991) Zinc-Rich Priners (Type | -
"I norgani c" and Type Il - "Organic")

.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Deck Units; G AE
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1

Accessories; G AE
Attachnents; G AE
Hol es and Openings; G AE

Drawi ngs shall include type, configuration, structura
properties, location, and necessary details of deck units,
accessories, and supporting nenbers; size and |ocation of holes to
be cut and reinforcenent to be provided; |ocation and sequence of
wel ded or fastener connections; and the manufacturer's erection

i nstructions.
SD- 03 Product Data

Deck Units;

Desi gn computations for the structural properties of the deck
units or SDI certification that the units are designed in
accordance with SDI specifications.

Attachnents

Prior to wel ding operations, copies of qualified procedures and
lists of names and identification synbols of qualified welders and
wel di ng operators.

SD-07 Certificates

Deck Units
Attachnents

Manufacturer's certificates attesting that the decking materia
neets the specified requirenents. Mnufacturer's certificate
attesting that the operators are authorized to use the
| owvel ocity piston tool

3 DELI VERY, STORAGE, AND HANDLI NG

Deck units shall be delivered to the site in a dry and undamaged conditi on
stored of f the ground with one end el evated, and stored under a

weat hertight covering permitting good air circulation. Finish of deck
units shall be maintained at all times by using touch-up paint whenever
necessary to prevent the formation of rust.

PART 2 PRODUCTS

2.

2.

1 DECK UNI TS

Deck units shall conformto SDI 30. Panels of nmaxi mum possible |engths
shall be used to mnimze end laps. Deck units shall be fabricated in

I engths to span 3 or nore supports with flush, tel escoped, or nested 2 inch
| aps at ends, and interlocking, or nested side |aps, unless otherw se

i ndicated. Deck with cross-sectional configuration differing fromthe

units indicated may be used, provided that the properties of the proposed
units, determined in accordance with AISI SG 973, are equal to or greater
than the properties of the units indicated and that the material will fit

t he space provided without requiring revisions to adjacent materials or

syst ens.

1.1 Roof Deck
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Steel deck used in conjunction with insulation and built-up roofing shal
conformto ASTM A 611 or ASTM A 792. Roof deck units shall be fabricated
of the steel design thickness required by the design drawi ngs and shall be
gal vani zed.

2.1.2 Onitted
2.1.3 Ornitted
2.1.4 Ormitted
2.1.5 Sunp Pans

Sunp pans shall be provided for roof drains and shall be mninmum 0.075 inch
thick steel, flat type. Sunp pans shall be shaped to neet roof slope by
the supplier or by a sheet netal specialist. Bearing flanges of sunp pans
shal | overlap steel deck a minimumof 3 inches. Opening in bottom of pan
shal | be shaped, sized, and reinforced to receive roof drain

2.2 TOUCH UP PAI NT

Touch-up paint for zinc-coated units shall be an approved gal vani zi ng
repair paint with a high-zinc dust content. Welds shall be touched-up with
paint conformng to SSPC Paint 20 in accordance with ASTM A 780. Finish of
deck units and accessories shall be naintai ned by using touch-up paint
whenever necessary to prevent the formation of rust.

2.3 ADJUSTI NG PLATES

Adj usting plates or segnments of deck units shall be provided in |ocations
too narrow to accomodate full-size units. As far as practical, the plates
shal | be the same thickness and configuration as the deck units.

2.4 CLOSURE PLATES
2.4.1 Cl osure Pl ates for Roof Deck

Voi ds above interior walls shall be closed with sheet netal where shown.
Open deck cells at parapets, end walls, eaves, and openi ngs through roofs
shall be closed with sheet netal. Sheet nmetal shall be sane thickness as
deck units.

2.4.2 Oritted

2.5  ACCESSORI ES
The manufacturer's standard accessories shall be furnished as necessary to
conplete the deck installation. Mtal accessories shall be of the sane
material as the deck and have m ni nrum desi gn thickness as follows: saddl es,
0.0474 inch; welding washers, 0.0598 inch; cant strip, 0.0295 inch; other
nmet al accessories, 0.0358 inch; unless otherwi se indicated. Accessories
shal | include but not be Iimted to saddl es, welding washers, cant strips,
butt cover plates, underl apping sl eeves, and ridge and valley pl ates.

PART 3 EXECUTI ON

3.1 ERECTI ON
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Erection of deck and accessories shall be in accordance with SDI 30 and the
approved detail drawi ngs. Danmaged deck and accessories including materia
which is permanently stained or contam nated, with burned hol es or deforned
shall not be installed. The deck units shall be placed on secure supports,
properly adjusted, and aligned at right angles to supports before being
permanently secured in place. The deck shall not be used for storage or as
a working platformuntil the units have been secured in position. Loads
shal |l be distributed by appropriate neans to prevent damage during
construction and to the conpl eted assenbly. The nmaxi mum uniform

di stributed storage | oad shall not exceed the design live load. There
shal |l be no | oads suspended directly fromthe steel deck

3.2 OM TTED
3.3 ATTACHMENTS

Al fasteners shall be installed in accordance with the manufacturer's
recommended procedure, except as otherw se specified. The deck units shal
be fastened to supports as indicated on the design drawi ngs and in
accordance with requirements of SDI 30. All welding of steel deck shall be
in accordance with AW D1.3 using nethods and el ectrodes as recomended by
t he manufacturer of the steel deck being used. Wlds shall be made only by
operators previously qualified by tests prescribed in AW D1.3 to perform
the type of work required. Welding washers shall be used at the
connections of the deck to supports. Wl ding washers shall not be used at
sidelaps. Holes and simlar defects will not be acceptable. Deck ends
shall be lapped 2 inches. Al partial or segnments of deck units shall be
attached to structural supports in accordance with Section 2.5 of SDI DDWD1

3.4 HOLES AND OPENI NGS

Al'l hol es and openings required shall be coordinated with the draw ngs,
specifications, and other trades. Holes and openings shall be drilled or
cut, reinforced and framed as indicated on the draw ngs or described in the
specifications and as required for rigidity and | oad capacity. Holes and
openings less than 6 inches across require no reinforcenment. Holes and
openings 6 to 12 inches across shall be reinforced by 0.0474 inch thick
steel sheet at least 12 inches wider and |onger than the opening and be
fastened to the steel deck at each corner of the sheet and at a nmaxi mum of
6 inches on center. Holes and openings larger than 12 inches shall be
reinforced by steel angles installed perpendicular to the steel joists and
supported by the adjacent steel joists. Steel angles shall be installed
perpendi cul ar to the deck ribs and shall be fastened to the angles
perpendi cul ar to the steel joists. Openings nmust not interfere with

sei sm c menbers such as chords and drag struts.

-- End of Section --
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SECTI ON 05400A

COLD- FORVED STEEL FRAM NG
01/ 02

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.
AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI SG 671 (1996) Specification & Commentary for the
Desi gn of Col d- Forned Steel Structural
Menbers (Part V of the Col d- Forned Steel
Desi gn Manual )

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 370 (1997a) Mechani cal Testing of Steel
Product s
ASTM B 633 (1985; R 1998) El ectrodeposited Coatings

of Zinc on Iron and Steel

ASTM C 1007 (2000) Installation of Load Bearing
(Transverse and Axial) Steel Studs and
Rel at ed Accessories

ASTM C 955 (2000a) Load-Bearing (Transverse and
Axi al) Steel Studs, Runners (Tracks), and
Braci ng or Bridging for Screw Application
of Gypsum Panel Products and Metal Pl aster
Bases

ASTM E 329 (2000b) Agenci es Engaged in the Testing
and/ or I nspection of Materials Used in
Construction
AMERI CAN VELDI NG SOCI ETY ( AWB)

AWS D1. 3 (1998) Structural Wl ding Code - Sheet
St eel

SCClI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE J78 (1998) Steel Self Drilling Tapping Screws

1.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
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used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Fram ng Conponents; G AE
a. Cross sections, plans, and/or el evations showi ng component
types and |l ocations for each fram ng application; including shop

coatings and material thicknesses for each frani ng conponent.

b. Connection details show ng fastener type, quantity,
| ocation, and other information to assure proper installation.

c. Drawi ngs depicting panel configuration, dinensions,
conponents, |ocations, and construction sequence if the Contractor
elects to install prefabricated/prefinished franes.

SD-07 Certificates
M1l Certificates

M1l certificates or test reports fromindependent testing
agency, qualified in accordance with ASTM E 329, show ng that the
steel sheet used in the manufacture of each col d-fornmed conponent
conplies with the minimnumyield strengths and uncoated steel
t hi ckness specified. Test reports shall be based on the results
of three coupon tests in accordance with ASTM A 370.

Vel ds

Certified copies of welder qualifications test records show ng
qualification in accordance with AWS D1. 3.

1.3 DELI VERY, HANDLI NG AND STORAGE
Materials shall be delivered and handl ed preventing bendi ng or other
damage, and avoi ding contact with soil or other contam nating materials.
Fi ni sh of the fram ng nmenbers shall be nmaintained at all times, using an
approved high zinc dust content, gal vanizing repair paint whenever
necessary to prevent the formation of rust.
PART 2 PRODUCTS
2.1 STEEL STUDS, TRACKS, BRACI NG BRI DA NG TRUSSES AND ACCESSORI ES
Fram ng conponents shall conply with ASTM C 955 and t he foll ow ng:
a. Mterial shall be corrosion-resistant steel conplying with ASTM A
653, Grade 33 or higher, having a mnimmyield of 33,000 psi and
a G 60 m nimum zi nc coati ng.
b. M nimum uncoated steel thickness (design thickness tines 0.95):

(1). Studs and Tracks: 0.0428 inch.

(2). Bracing and bridging: Thickness as shown on the draw ngs.
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(3). Accessories: Standard thickness as provided by the
manuf act urer.

c. Stud and Track web depth: 6 inches.
d. Stud flange width: 1-5/8 inches.

e. Stud effective section properties:

(1). Sx = 0.767 in®
(2). Ix = 2.316 in*
(3). M = 16,680 in-lb

2.2 MARKI NGS

Studs and track shall have product nmarki ngs on the web of the section. The
mar ki ngs shall be repeated throughout the I ength of the nmenber at a naxi mum
spacing of 4 feet on center and shall be legible and easily read. The
product marking shall include the foll ow ng:

a. Mnufacturer's identification.

b. M ninmum delivered uncoated steel thickness.

c. Protective coating designator

d. Mnimumyield strength.

2.3 CONNECTI ONS

Screws for steel-to-steel connections shall be self-drilling tapping in
conpliance with SAE J78 of the type, size, and | ocation as shown on the
drawi ngs. Electroplated screws shall have a Type Il coating in accordance

with ASTM B 633. Screws, bolts, and anchors shall be hot-di pped gal vani zed
in accordance with ASTM A 123 or ASTM A 153 as appropriate. Screws bolts,
and anchors shall be hot dipped gal vani zed i n accordance with ASTM A 123or
ASTM A 153 as appropri ate.

PART 3 EXECUTI ON

3.1 Del i very, Handling and Storage

a. Mterials shall be delivered and handled in a manner to avoid
bendi ng or other damage and to avoid contact with the soil or other
contam nating material s.

b. Finish of the fram ng nenbers shall be maintained at all tines,
using an approved hi gh zinc dust content gal vani zi ng repair paint whenever
necessary to prevent the formation of rust.

3.2 CONNECTI ONS

3.2.1 \Welds
Al welding shall be performed in accordance with AWS D1.3, as nodified by
AlSI SG671. Al welders, welding operations, and wel di ng procedures shal
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be qualified according to AWs D1.3. Al welds shall be cleaned and coated
with rust inhibitive gal vani zi ng paint.

3.2.2 Screws
Screws shall be self-drilling self-tapping type, size, and |ocation shown
on the drawings. Screw penetration through joined materials shall not be
| ess than three exposed threads. M ni num spaci ngs and edge di stances for
screws shall be as specified in AlISI SG 671. Screws covered by sheat hi ng
materials shall have | ow profile heads.
3.2.3 Anchors
Anchors shall be of the type, size, and | ocati on shown on the draw ngs.
3.3 | NSTALLATI ON
3.3.1 CGeneral Requirenents
a. Prefabricated franes and trusses shall be square, w th conmponents
attached to prevent racking during fabrication, transportation
and lifting. Design and construction of frames shall include

provisions for lifting.

b. Cutting of steel framing shall be by saw, shear, or plasna cutting
equi pnment. Oxyacetylene torch cutting is not permtted.

c. Tenporary bracing shall be provided and remain in place until work
is permanently stabilized.

d. Abutting lengths of track shall be butt-welded, spliced, or each
| ength securely anchored to a common structural element. Track
shal | be securely anchored to the supporting structure as shown on
t he draw ngs.

e. Splicing of fram ng conponents, other than track and tension
nmenbers, is not permitted.

f. Wre tying of framing menbers is not permitted.

3.3.2 Oritted
3.3.3 Load Bearing Walls
3.3.3.1 Axi al Load
Installation shall conply with ASTM C 1007 and the foll ow ng:

a. Studs shall be spaced as shown on the draw ngs.

b. Studs shall be installed seated squarely against the web of the
top and bottomtrack to assure transfer of axial |oad. Studs
shal | be plunbed, aligned, and secured to the continuous runner
tracks at each end before the installation of conponents which
i nduce axi al | oad.

c. Studs, other than at franmed openings, shall align vertically to

allow for full transfer of the |oads to the foundation. Vertica
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al i gnment shall be maintained at floor/wall intersections.

d. Foundation bearing bottomtrack shall rest on a continuous,
uni form and | evel bearing surface.

e. Tracks shall be securely anchored to the supporting structure as
shown on the draw ngs.

f. Bridging spaced as shown on the draw ngs shall be installed prior
to loading and the installation of facing materials.

g. Franed wall openings shall include headers and supporting
conponents as shown on the drawi ngs. Headers shall be installed
in all openings which are larger than the stud spacing in a wall

h. At wall openings for doors, w ndows and other sinilar features,
the fram ng system shall provide for the installation and
anchorage of the required subframes or finish franes. Stee
frames shall be securely attached through built-in anchors to the

nearest stud on each side of the opening with self-drilling
screws. Double studs shall be provided at both janbs of all door
openi ngs.

i. Installation of sheathing, wallboards, or any other collatera
material shall be perfornmed in accordance with the product
manuf acturer's specifications.

3.3.4 OQOnmtted
3.3.5 Trusses
a. Trusses shall be spaced as shown on the draw ngs.

b. Trusses shall align vertically with |oad bearing studs.

c. Trusses shall be bridged and braced as required before the
installation of collateral nmaterials.

d. Tenporary bracing shall be provided and remain in place until work
is permanently stabilized.

3.4  TOLERANCES
Vertical alignment (plunmbness) of studs shall be within 1/960th of the
span. Horizontal alignment (level ness) of walls shall be within 1/960th of
their respective lengths. Spacing of studs shall not be nore than plus

1/8 inch fromthe designed spacing providing the the cunul ative error does
not exceed the requirements of the finishing nmateri al

-- End of Section --
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M SCELLANEQUS METAL
01/ 02

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSCCI ATI ON ( AA)

AA DAF- 45 (1997) Designation System for Al um num
Fi ni shes

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M (2001) Zinc (Hot-Di p Gal vani zed) Coati ngs
on lron and Steel Products

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seani ess

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 924/ A 924M (1999) Ceneral Requirenments for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

AMERI CAN VELDI NG SOCI ETY ( AW5)
AWS D1.1 (2000) Structural Welding Code - Steel
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 10 (1998; Errata 10-98-1) Portable Fire
Exti ngui shers

U. S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-344 (Rev B) Lacquer, Cear doss, Exterior,
Interior

1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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1

SD- 02 Shop Drawi ngs
M scel | aneous Metal ltens; G AE

Detail drawi ngs indicating nmaterial thickness, type, grade, and
cl ass; dinensions; and construction details. Draw ngs shal
i nclude catal og cuts, erection details, manufacturer's descriptive
data and installation instructions, and tenplates. Detai
drawi ngs for the followi ng itens: pipe guards, downspout boots,
trench covers and frames, and fire extingui sher cabinets.

3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurements and shall take all field
neasur enents necessary before fabrication. Wlding to or on structura
steel shall be in accordance with AWs D1.1. |Itens specified to be

gal vani zed, when practicable and not indicated otherw se, shall be hot-dip
gal vani zed after fabrication. Galvanizing shall be in accordance with ASTM
A 123/ A 123M ASTM A 653/ A 653M or ASTM A 924/ A 924M as applicable.
Exposed fastenings shall be conpatible materials, shall generally match in
color and finish, and shall harnmonize with the material to which fastenings
are applied. WMaterials and parts necessary to conplete each item even

t hough such work is not definitely shown or specified, shall be included.
Poor natching of holes for fasteners shall be cause for rejection
Fast eni ngs shall be conceal ed where practicable. Thickness of netal and
details of assenbly and supports shall provide strength and stiffness.
Joints exposed to the weat her shall be formed to exclude water

.4 DI SSI' M LAR MATERI ALS

Where dissimlar netals are in contact, or where alumnumis in contact
with concrete, nmortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat
of bitum nous paint or asphalt varnish.

.5 WVORKMANSHI P

M scel | aneous netal work shall be well forned to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. Welding shall be continuous al ong the
entire area of contact except where tack welding is pernmtted. Exposed
connections of work in place shall not be tack wel ded. Exposed wel ds shal
be ground snooth. Exposed surfaces of work in place shall have a snmooth
finish, and unl ess otherw se approved, exposed riveting shall be flush.
VWere tight fits are required, joints shall be mlled. Corner joints shal
be coped or mtered, well formed, and in true alignment. Wrk shall be
accurately set to established |ines and el evations and securely fastened in
place. Installation shall be in accordance w th nanufacturer's
installation instructions and approved draw ngs, cuts, and details.

.6 ANCHORACGE

Anchorage shall be provi ded where necessary for fastening niscellaneous
netal items securely in place. Anchorage not otherw se specified or

i ndi cated shall include slotted inserts made to engage with the anchors,
expansi on shields, toggle bolts and through bolts for masonry; machi ne and
carriage bolts for steel; and lag bolts and screws for wood.
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1.7  ALUM NUM FI NI SHES
Unl ess ot herwi se specified, alumi numitens shall have anodi zed finish. The
t hi ckness of the coating shall be not Iess than that specified for0
protective and decorative type finishes for itens used in interior
| ocations or architectural Class | type finish for itens used in exterior
| ocations in AA DAF-45. |Itens to be anodi zed shall receive a polished
satin finish. Al umnumsurfaces to be in contact with plaster or concrete
during construction shall be protected with a field coat conformng to CID
A- A- 344.

1.8  SHOP PAI NTI NG
Surfaces of ferrous netal except gal vani zed surfaces, shall be cleaned and
shop coated with the manufacturer's standard protective coating unl ess
ot herwi se specified. Surfaces of items to be enbedded in concrete shall
not be painted. Itens to be finish painted shall be prepared according to
manuf acturer's recommendati ons or as specified.

PART 2 PRODUCTS

2.1 OMTTED

2.2 OMTTED

2.3 OMTTED

2.4 OMTTED

2.5 OMTTED

2.6 OMTTED

2.7 Pl PE GUARDS ( STATI ONARY BOLLARDS)

Pi pe guards shall be heavy duty steel pipe conforming to ASTM A 53/ A 53M
Type E or S, weight STD, black finish.

2.8 DOANSPCQUT BOOTS

Downspout boots shall be cast iron with receiving bells sized to fit
downspouts.

2.9 OMTTED

2.10 OMTTED

2.11 FLOOR GRATI NGS AND FRAMES
Carbon steel grating shall be designed in accordance with NAAMM MBG 531 to
nmeet the indicated | oad requirenents. Edges shall be banded with bars 1/4
inch less in height than bearing bars for grating sizes above 3/4 inch.
Bandi ng bars shall be flush with the top of bearing grating. Franes shall
be of wel ded steel construction finished to natch the grating. Floor
gratings and franmes shall be gal vani zed after fabrication and field painted.

2.12 OMTTED

2.13 OM TTED
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2.14 OM TTED

2.15 OM TTED

2.16 OM TTED

2.17 OM TTED

2.18 OM TTED

2.19 M SCELLANEQUS
M scel | aneous pl ates and shapes for itens that do not forma part of the
structural steel framework, such as lintels, sill angles, mscellaneous
nmount i ngs, and franes, shall be provided to conplete the work.

2.20 OMTTED

2.21 OM TTED

2.22 OM TTED

2.23 OMTTED

2.24 OM TTED

2.25 OM TTED

2.26 OMTTED

2.27 OM TTED

2.28 TRENCH COVERS, FRAMES, AND LI NERS
Trench covers shall be designed to neet the indicated | oad requirenents.
Trench franmes and anchors shall be all wel ded steel construction designed
to match cover. Covers shall be renovable and shall be cast-iron grating.
Grating opening widths shall not exceed 1 inch. Trench liners shall be
cast iron with integral frane for cover.

2.29 OMTTED

2.30 OMTTED

2.31 OM TTED

2.32 OMTTED

2.33 OMTTED

2.34 FI RE EXTI NGUI SHER CABI NETS

Cabi nets shall be of the surface-nounted type suitable for 10 pound

extingui shers. Box and trimshall be of heavy gage rolled steel. Door
shall be arigid frame with full Iength piano type hinge and double
strength (DSA) gl ass panel. Door and panel shall have the manufacturer's

standard whi te baked enanel finish inside and out.
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2.35 PREFAB COLUWMN ENCLOSURES
Provi de prefabricated prefinished colum covers in diameters and | engths as
i ndi cated. Covers to be fabricated of 0.187-inch al unm num pl ate, two-piece
construction, with Hylar 5000 or Kynar 500 PVF2 three coat finish. Ship
with factory applied protective strippable film Provide with reveal joint
for sealant application. Basis of design is UnaC ad 100 seri es.

2.36  STAINLESS STEEL SHELVI NG
Shel ving to be minimum 18 gage ASTM A167, Type 304 stainless steel, brushed
finish. Secure to wood or netal franming with stainless steel screws and
adhesi vely adhere to pl ywood backi ngs. Hem or encl ose edges.

PART 3 EXECUTI ON

3.1  GENERAL | NSTALLATI ON REQUI REMENTS
Al items shall be installed at the |ocations shown and according to the
manuf acturer's recommendations. |Itens |isted bel ow require additional
procedures as specified.

3.2 OMTTED

3.3 OMTTED

3.4 OMTTED

3.5 | NSTALLATI ON OF PI PE GUARDS
Pi pe guards shall be set vertically in concrete piers. Piers shall be
constructed of, and the hollow cores of the pipe filled with, concrete
specified in Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE.

3.6 | NSTALLATI ON OF DOWNSPOQUT BOOTS

Downspouts shall be secured to building through integral lips with
appropriate fasteners.

3.7 OM TTED

3.8 OM TTED

3.9 OM TTED

3.10 OM TTED

3.11 OM TTED

3.12 OM TTED

3.13 OM TTED

3. 14 OM TTED

3.15 TRENCH FRAVES AND COVERS

Trench frames and covers shall finish flush with pavenent or sl ab.
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3.16 OMTTED
3.17 OMTTED
3.18 OMTTED
3.19 OMTTED
3.20

Met al

fire extingui sher cabinets shall

DACA21- 03- R- 0041

be furnished and installed in

accordance with NFPA 10 where shown on the drawi ngs or specified.

-- End of Section --
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UFGS- 06100A (February 2002)

SECTI ON 06100A

ROUGH CARPENTRY
02/ 02

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN FOREST & PAPER ASSOCI ATI ON ( AF&PA)
AF&PA T101 (1991; Supple 1993; Addenda Apr 1997;

Suppl e TO2) National Design Specification
for Whod Construction

AF&PA T11 (1988) Manual for Wod Frane Construction
* %

AMERI CAN | NSTI TUTE OF TI MBER CONSTRUCTI ON (Al TC)

AITC 111 (1979) Recommended Practice for Protection
of Structural d ued Lam nated Ti nmber
During Transit, Storage and Erection

Al TC 190.1 (1992) Wbod Products - Structural 4 ued
Lam nat ed Ti mber

Al TC TC Manual (1994) Ti nmber Construction Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 307 (2000) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

ASTM C 1136 (1995) Fl exible, Low Perneance Vapor
Retarders for Thermal Insul ation

ASTM C 1177/ C 1177M (1999) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernmal |nsul ati on Board

ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Thermal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus

ASTM C 591 (1994) Unfaced Preforned Rigid Cellular
Pol yi socyanurate Thermal Insul ation

ASTM C 665 (1998) M neral - Fi ber Bl anket Ther mal
I nsul ation for Light Franme Construction
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and Manuf actured Housi ng

ASTM C 79/ C 79M (2000) Treated Core and Nontreated Core
Gypsum Sheat hi ng Board

ASTM D 2898 (1994; R 1999) Accel erated Wat hering of
Fi re- Retardant-Treated Wod for Fire
Testing

ASTM E 154 (1988; R 1999) Water Vapor Retarders Used

in Contact with Earth Under Concrete
Sl abs, on Walls, or as G ound Cover

ASTM E 84 (2000a) Surface Burning Characteristics of
Buil ding Materials

ASTM E 96 (2000) water Vapor Transm ssion of
Material s

ASTM F 547 (1977; R 1995) Definitions of Terms

Relating to Nails for Use with Wod and
Wbod- Based Material s

AMERI CAN WOOD- PRESERVERS' ASSOCI ATI ON ( AWPA)
AVWPA C2 (2000) Lumber, Tinmber, Bridge Ties and

Mne Ties - Preservative Treatnment by
Pressure Processes

AVWPA C20 (1999) Structural Lunber Fire-Retardant
Pressure Treat nment

AWPA C27 (1999) Plywood - Fire-Retardant Pressure
Tr eat ment

AVWPA C9 (1997) Plywood - Preservative Treatnment by

Pressure Processes

AVWPA W4 (1999) Standard for the Care of
Preservati ve- Treated Whod Products

AWPA P5 (2000) Standards for Waterborne
Preservatives

APA - THE ENGQ NEERED WOCD ASSCOCI ATl ON ( APA)

APA EW5 R540C (1996) Builder Tips Proper Storage and
Handl i ng of d ul am Beans

APA PRP- 108 (1980; Rev Jan 1996) Perfornmance Standards
and Policies for Structural -Use Panel s

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM LPD 1-49 (1995) Loss Prevention Data Sheet -
Peri meter Flashing

NATI ONAL HARDWOOD LUMBER ASSOCI ATl ON ( NHLA)
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NHLA Rul es (1994) Rules for the Measurenent &
I nspection of Hardwood & Cypress

NORTHEASTERN LUMBER MANUFACTURERS ASSOCI ATI ON ( NELMA)

NELMA Gradi ng Rul es (1997) Standard Grading Rules for
Nor t heast ern Lunber

SCQUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

SPI B Rul es (1994; Supple 8 thru 11) Standard G adi ng
Rul es for Southern Pine Lunber

TRUSS PLATE | NSTI TUTE (TPI)
TPl 1 (1995; Errata) National Design Standard
for Metal Pl ate-Connected Wod Truss
Construction and Commentary; and Appendi x 1
U. S. DEPARTMENT OF COMVERCE ( DCC)
PS-1 (1995) Construction and Industrial Plywod
PS- 2 (1993) Whod-Base Structural -Use Panel s
WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)
WCLIB 17 (1996; Supp. VII & VIll) Standard G adi ng
and Dressing Rules for Douglas Fir,
Western Hem ock, Western Red Cedar, Wite
Fir, Sitka Spruce Lunber
VWESTERN WOOD PRODUCTS ASSOCI ATI ON ( WAPA)

WAPA Gradi ng Rul es (1999) Western Lumber Grading Rules 95

1.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Structural Wod Menbers
Installati on of Fram ng

Drawi ngs of indicating materials, shop fabrication, and field
erection details; including nethods of fastening.

Nail ers and Nailing Strips
Drawi ngs of field erection details, including materials and
nmet hods of fastening nailers in conformance with Factory Mt ual

wind uplift rated systems specified in other Sections of these
speci fications.
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SD- 03 Product Data
Structural Wod Menbers

Desi gn anal ysis and cal cul ati ons of fabricated wood trusses,
showi ng design criteria used to acconplish the applicable analysis.

Product Install ations

Li st containing nane and | ocation of successful installation of
simlar type of fabricated structural menbers specified herein

SD-07 Certificates
Gradi ng and Mar ki ng

Manuf acturer's certificates (approved by an American Lunber
St andar ds approved agency) attesting that |unber and material not
normal Iy grade narked neet the specified requirenments.
Certificate of Inspection for grade marked material by an Anerican

Lunber Standards Committee (ALSC) recogni zed i nspection agency
prior to shipnent.

I nsul ation

Certificate attesting that the cellul ose, perlite, glass and
m neral fiber,glass mat gypsum roof board, pol yurethane, or
pol yi socyanurate insulation furnished for the project contains
recovered naterial, and showi ng an esti nmated percent of such
recovered materi al

1.3 DELI VERY AND STORAGE
Materials shall be delivered to the site in undamaged condition, stored off
ground in fully covered, well ventilated areas, and protected from extrene

changes in tenperature and humdity. Lam nated tinmber shall be handl ed and
stored in accordance with Al TC 111 or APA EWS R540C.

PART 2 PRODUCTS

2.1 LUVBER AND SHEATHI NG

2.1.1 Gradi ng and Mar ki ng

2.1.1.1 Lunber Products
Solid sawmn and finger-jointed |unmber shall bear an authorized gradestanp or
grademar k recogni zed by ALSC, or an ALSC recogni zed certification stanp,
mark, or hammerbrand. Surfaces that are to be exposed to view shall not
bear grademarks, stanps, or any type of identifying mark. Hammer marking
will be permitted on tinmbers when all surfaces will be exposed to view
Provi de | unber products w thout urea or formal dehyde resins.

2.1.1.2 Fabricated Structural Menbers
Wbod trusses shall be fabricated in accordance with TPl 1. Lam nated

ti mbers shall be marked with a quality mark indicating conformance to Al TC
190.1. Engi neered wood joists and rafters shall be fabricated using an
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approved quality control systemto neet specified requirenents.
2.1.1.3 Pl ywood and O her Sheat hi ng Products

Materials shall bear the grademark or other identifying marks indicating
grades of material and rules or standards under which produced, including
requirenents for qualifications and authority of the inspection

organi zation. Except for plywod and wood structural panels, bundle
marking will be permitted in lieu of marking each individual piece.
Surfaces that are to be exposed to view shall not bear grademarks or ot her
types of identifying marks.

2.1.2 Si zes
Lunber and material sizes shall conformto requirements of the rules or
st andards under whi ch produced. Unless otherw se specified, |unmber shal
be surfaced on four sides. Unless otherw se specified, sizes indicated are
nom nal sizes, and actual sizes shall be within manufacturing tol erances
al l owed by the standard under which the product is produced.
2.1.3 Tr eat ment

Exposed areas of treated wood that are cut or drilled after treatnent shal

receive a field treatment in accordance with AWPA M4. Itens of all-heart
material of cedar, cypress, or redwood will not require preservative
treatment, except when in direct contact with soil. Except as specified

for all-heart material of the previously mentioned species, the follow ng
itens shall be treated:

a. Wod nmenbers in contact with or within 18 inches of soil

b. Wod nenbers in contact with water.

c. Whod nenbers exposed to the weather and those used in roofing
systenms or as nailing strips or nailers over fiberboard or gypsum board

wal | sheathing as a base for wood siding.

d. Wod nenbers set into concrete regardless of |ocation, including
flush-wi th-deck wood nailers for roofs.

e. Wod nenbers in contact with concrete that is in contact with soi
or water or that is exposed to weather.

2.1.3.1 Lurmber and Ti nbers

Lunber and tinbers shall be treated in accordance with AWPA C2 with
wat er borne preservatives listed in AWPA P5 to a retention |evel as follows:

a. 0. 25 pcf intended for above ground use.
b. 0.40 pcf intended for ground contact and fresh water use.
2.1.3.2 Pl ywood

Pl ywood shall be treated in accordance with AWPA C9 with wat erborne
preservatives listed in AWPA P5 to a retention level as follows:

a. 0. 25 pcf intended for above ground use.
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2.

b. 0.40 pcf intended for ground contact and fresh water use.
1.4 Moi st ure Cont ent

At the time |unmber and other naterials are delivered and when installed in
the work their noisture content shall be as foll ows:

a. Treated and Untreated Lunber Except Roof Pl anking: 4 inches or
| ess, nom nal thickness, 19 percent nmaximum 5 inches or nore, nomina
t hi ckness, 23 percent maximumin a 3 inch perimeter of the tinber
cross-section.

b. Ortted

c. Mterials her Than Lunber: |In accordance with standard under
whi ch product is produced.

.1.5 Fi re- Ret ardant Treat ment

Fire-retardant treated wood shall be pressure treated in accordance wth
AWPA C20 for |umber and AWPA C27 for plywood. Material use shall be
defined in AWPA C20 and AWPA C27 for Interior Type A and Exterior Type.
Treat ment and performance i nspection shall be by an i ndependent and
qgualified testing agency that establishes perfornmance ratings. Each piece
or bundle of treated nmaterial shall bear identification of the testing
agency to indicate perfornmance in accordance with such rating. Treated
materials to be exposed to rain wetting shall be subjected to an

accel erated weat hering technique in accordance with ASTM D 2898 prior to
being tested for conpliance with AWPA C20 or AWPA C27. Items to be treated
i nclude: Franming, interior subfram ng and pl ywood, receiving no other
finish.

.1.6 Structural Wod Menbers

Speci es and grades shall be as listed in AF&PA T101. Structural | unber
used in fabrication of bolted trusses and other fabricated structura
nmenbers for engi neered uses, except |am nated nenbers, shall have all owabl e
desi gn val ues of 1050 psi in bending; 700 psi in tension parallel to the
grain; 300 psi in conpression perpendicular to the grain; 300 psi in
conpression parallel to the grain; 60 psi in horizontal shear; and a
nmodul us of elasticity of 1,200,000 psi. Joists, rafters including trussed
type, decking, and headers shall have design values of 1,200 psi in bending
for repetitive nenber uses. Design of nmenbers and fastenings shall conform
to AITC TC Manual. Oher stress graded or dinensioned itens such as

bl ocki ng, carriages, and studs shall be standard or No. 2 grade except that
studs may be Stud grade.

.1.6.1 Ontted

1.7 Sheat hi ng

Sheat hi ng shall be gypsum board for wall sheathing; and pl ywod, wood
structural panels, or wood for roof sheathing.

17,1 Onitted

.1.7.2 Gypsum Sheat hi ng Board

@ ass mat gypsum sheat hing shall conformto ASTM C 79/ C 79Mand ASTM C
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1177/ C 1177M  Gypsum board shall conformto ASTMC 79/C 79M 1/2 inch
thick, 4 feet wide with straight edges for supports 16 inches on center

wi t hout corner bracing of framing or for supports 24 inches on center with
corner bracing of framng; 2 feet wide with V-tongue and groove edges for
supports 16 or 24 inches on center with corner bracing of fram ng.

2.1.7.3 Pl ywood

Pl ywood shall conformto PS-1, APA PRP-108 or PS-2, Grade C-D or sheathing
grade with exterior glue. Sheathing for roof and walls w thout corner
braci ng of fram ng shall have a span rating of 16/0 or greater for supports

16 inches on center and a span rating of 24/0 or greater for supports 24
i nches on center.

2.1.7.4 Wod Structural Panels

Panel s shall neet the qualification requirements of APA PRP-108 or PS-2 for
rated sheat hing, Exposure 1 or Structural | rated sheathing, Exposure 1
Sheathing for roofs or walls w thout corner bracing of fram ng shall have a
span rating of 16/0 or greater for supports 16 inches on center and shal
have a span rating of 24/0 or greater for supports 24 inches on center

2.1.7.5 Wod
Speci es and grade shall be in accordance with TABLE | at the end of this
section. Wall sheathing shall be 1 inch thick for supports 16 or 24
i nches on center without corner bracing of fram ng provided sheathing is
appl i ed diagonally. Roof sheathing shall be 1 inch thick for supports 16
or 24 inches on center.

2.1.8 Oritted

2.1.9 Omitted

2.1.10 Onitted

2.1.11 Oritted

2.1.12 M scel | aneous Wood Menbers

2.1.12.1 Nonstress Graded Menbers
Menbers shall include bridging, corner bracing, furring, grounds, and
nailing strips. Menbers shall be in accordance with TABLE | for the

speci es used. Sizes shall be as follows unless otherw se shown:

Menber Si ze (inch)

Bri dgi ng 1 x 3 or 1x 4 for use between nenbers
2 x 12 and snaller; 2 x 4 for use
bet ween nmenbers | arger than 2 x 12.

Cor ner bracing 1 x 4.
Furring 1 x 2 or 3.
Grounds Pl aster thickness by 1-1/2.
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Menber Si ze (inch)

hhrrrﬁa_gfrips 1 x 3 or 1 x 4 when used as shingle
base or interior finish, otherw se
2 inch stock.
2.1.12.2 Ontted
2.1.12.3 Sill Plates
Sill plates shall be standard or nunber 2 grade.
2.1.12. 4 Bl ocki ng
Bl ocki ng shall be standard or nunmber 2 grade.
2.1.12.5 Rough Bucks and Franes
Rough bucks and franes shall be straight standard or nunber 2 grade.

2.2 ACCESSORI ES AND NAI LS

Mar ki ngs shall identify both the strength grade and t he manufacturer
Accessories and nails shall conformto the follow ng:

2.2.1 Anchor Bolts
ASTM A 307, size as indicated, conplete with nuts and washers.
2.2.2 Bolts: Lag, Toggle, and M scell aneous Bolts and Screws

Type, size, and finish best suited for intended use. Finish options
i ncl ude zi nc conpounds, cadmi um and al um num paint inpregnated finishes.

2.2.3 Cip Angles

Steel, 3/16 inch thick, size best suited for intended use; or zinc-coated
steel or iron comercial clips designed for connecting wood nenbers.

2.2. 4 Expansi on Shi el ds
Type and size best suited for intended use.

2.2.5 Joi st Hangers
Steel or iron, zinc-coated, size to fit nmenbers where used, sufficient
strength to develop the full strength of supported nenber, conplete with
any special nails required.

2.2.6 Met al Bri dgi ng

Optional to wood bridging; zinc-coated steel, size and design to provide
rigidity equivalent to specified wood bridgi ng.

2.2.7 Nai | s and Stapl es

ASTM F 547, size and type best suited for purpose; staples shall be as
recommended by the manufacturer of the materials to be joined. For
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sheat hing and subflooring, length of nails shall be sufficient to extend 1
inch into supports. 1In general, 8-penny or larger nails shall be used for
nailing through 1 inch thick lunmber and for toe nailing 2 inch thick

| unber; 16-penny or larger nails shall be used for nailing through 2 inch
thick lumber. Nails used with treated |unber and sheat hing shall be

gal vani zed. Nailing shall be in accordance with the reconmended nailing
schedul e contained in AF&PA T1l. \Where detailed nailing requirenents are
not specified, nail size and spacing shall be sufficient to devel op an
adequate strength for the connection. The connection's strength shall be
verified against the nail capacity tables in AF&PA T101. Reasonable

j udgenent backed by experience shall ensure that the designed connection
wi Il not cause the wood to split. |If a load situation exceeds a reasonable
limt for nails, a specialized connector shall be used.

2.3 I NSULATI ON

Thermal resistance of insulation shall be not |ess than the R-val ues shown.
R-val ues shall be determined at 75 degrees F in accordance with ASTM C 518.
Contractor shall comply with EPA requirements in conformance with Section

01670 RECYCLED / RECOVERED MATERI ALS. Insul ation shall be the standard

product of a manufacturer and factory marked or identified with

manuf acturer's name or trademark and R-value. ldentification shall be on
i ndi vi dual pieces or individual packages. Materials containing nore than
one percent asbestos will not be all owed.

2.3.1 Batt or Bl anket
2.3.1.1 d ass Fiber Batts and Rolls

A ass fiber batts and rolls shall conformto ASTM C 665, Type | unfaced

i nsulation, Cass A having a UL rating of 25 and a snoke devel oped rating
of 150 or | ess when tested in accordance with ASTME 84. Wdth and length
shall suit construction conditions.

2.3.1.2 M neral Fi ber Batt
M neral fiber batt shall conformto ASTM C 665, Type | unfaced insul ation

2.3.2 Rigid I nsul ation

2.3.2.1 Pol yur et hane or Pol yi socyanurate with a M ni num Recovered Materi al
Unf aced pol yuret hane shall conformto ASTM C 591. Faced pol yi socyanurate
shall conformto ASTM C 1289. Fabricate in accordance with | ow HCFC
bl owi ng net hod.

2.4 VAPOR RETARDER
Vapor retarder shall be pol yethyl ene sheeting conform ng to ASTM E 154 or
ot her equivalent material. Vapor retarder shall have a nmaxi mum vapor
permeance rating of 0.5 perns as deternined in accordance with ASTM E 96,
unl ess ot herwi se specified.

2.5 AR | NFI LTRATI ON BARRI ER
Air infiltration barrier shall be building paper neeting the requirenents

of ASTM C 1136, Type |V, style optional or a tear and puncture resistant
ol efin building wap (polyethylene or pol ypropylene) with a noisture vapor
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transm ssion rate of 125 g per square nmeter per 24 hours.
PART 3 EXECUTI ON
3.1 I NSTALLATI ON OF FRAM NG
3.1.1 CGener a

Ceneral framng shall be in accordance with AF&PA T11. Menbers shall be
closely fitted, accurately set to required lines and levels, and rigidly
secured in place. Menbers shall be framed for passage of ducts. Menbers
shal | be cut, notched, or bored in accordance with applicable requirenents
of AF&PA T101 for the passage of pipes, wires, or conduits. Rafters,
purlins, and joists shall be set with crown edge up. Wen joists, beans,
and girders are placed on masonry or concrete, a wood base plate shall be
positioned and leveled with grout. The joist, beam or girder shall then
be placed on the plate.

3.2 | NSTALLATI ON OF SHEATHI NG
3.2.1 Ornitted

3.2.2 Ornitted

3.2.3 Pl ywood and Structural Panels

Sheat hi ng shall be applied with edges 1/8 inch apart at side and end
joints, and nailed at supported edges at 6 inches on center and at

i nternedi ate supports 12 inches on center unless otherwi se shown. Nailing
of edges shall be 3/8 inchfromthe edges. Wall sheathing shall extend
over top and bottom plates, and if applied horizontally the vertical joints
shal | be nade over supports and staggered. Roof sheathing shall be applied
with long dinmension at right angles to supports, end joints nade over
supports, and end joints staggered.

3.2.4 Wod
Sheat hing end joints shall be nade over fram ng nenmbers and so alternated
that there will be at |east two boards between joints on the same support.
Each board shall bear on at |east three supports. Boards shall be nail ed
at each support using two nails for boards 6 inches and less in width and

three nails for boards nore than 6 inches in width. Roof sheathing shal
not be installed where roof decking is install ed.

3.3 OMTTED

3.4 OMTTED

3.5 OMTTED

3.6 | NSTALLATI ON OF M SCELLANEQUS WOOD MEMBERS

3.6.1 Bri dgi ng
Wbod bridgi ng shall have ends accurately bevel-cut to afford firm contact
and shall be nailed at each end with two nails. Metal bridging shall be
installed as recommended by the manufacturer. The |ower ends of bridging

shal |l be driven up tight and secured after subflooring or roof sheathing
has been laid and partition fram ng install ed.
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3.6.2 Cor ner Bracing

Corner bracing shall be installed when required by type of sheathing used
or when siding, other than panel siding, is applied directly to studs.
Corner bracing shall be let into the exterior surfaces of the studs at an
angl e of approximately 45 degrees, shall extend conpletely over wal

pl ates, and shall be secured at each bearing with two nails.

3.6.3 Bl ocki ng

Bl ocki ng shall be provided as necessary for application of siding,
sheat hi ng, subfl ooring, wallboard, and other materials or building itens,
and to provide firestopping. Blocking for firestopping shall ensure a
maxi mum di nensi on of 8 feet for any conceal ed space. Bl ocking shall be
cut to fit between fram ng nenbers and rigidly nailed thereto.

3.6.4 Nail ers and Nailing Strips

Nai |l ers and nailing strips shall be provided as necessary for the
attachment of finish materials. Nailers used in conjunction with roof deck
installation shall be installed flush with the roof deck system Stacked
nail ers shall be assenbled with spikes or nails spaced not nore than 18

i nches on center and staggered. Beginning and ending nails shall not be
nore than 6 inches for nailer end. Ends of stacked nailers shall be

of fset approximately 12 inches in long runs and alternated at corners.
Anchors shall extend through the entire thickness of the nailer. Strips
shall be run in lengths as long as practicable, butt jointed, cut into wood
fram ng menbers when necessary, and rigidly secured in place. Nailers and
nailer installation for Factory Miutual wind uplift rated roof systens
specified in other Sections of these specifications shall conformto the
reconmendati ons contained in FM LPD 1-49.

3.6.5 Omitted

3.6.6 Furring Strips
Furring strips shall be provided at the |ocations showmn. Furring strips
shall be installed at 16 inches on center unless otherw se shown, run in
I engths as | ong as practicable, butt jointed and rigidly secured in place.

3.6.7 Rough Bucks and Franes
Rough bucks shall be set straight, true, and plunmb, and secured with
anchors near top and bottom of each wood nmenber and at internediate
intervals of not nmore than 3 feet. Anchors for concrete shall be
expansi on bolts, and anchors for masonry shall be 3/16 x 1-1/4 inch stee
straps extending not less than 8 inches into the masonry and turned down
2 inches into the masonry.

3.7 OM TTED

3.8 | NSTALLATI ON OF | NSULATI ON

Insulation shall be installed after construction has advanced to a point

that the installed insulation will not be damaged by remai ni ng work. For
thermal insulation the actual installed thickness shall provide the
R-val ues shown. Insulation shall be installed on the weather side of such

items as electrical boxes and water lines. Unless otherw se specified,
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installation shall be in accordance with the manufacturer's recomendation
3.9 | NSTALLATI ON OF VAPOR RETARDER
Vapor retarder shall be applied to provide a continuous barrier at w ndow
and door franes, and at all penetrations such as electrical outlets and
swi tches, plunmbing connections, and utility service penetrations. Joints
in the vapor retarder shall be | apped and seal ed according to the
manuf acturer's reconmendati ons.
3.10 OMTTED
3.11 | NSTALLATI ON OF Al R | NFI LTRATI ON BARRI ER

Air infiltration barrier shall be instal